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Titan of Industry, America’s Dairyland, Paradise for 5 portsmen— 
The Many-sided Badger State Is All These and More 


By BeEvertey M. Bowre 


Senior Editorial Staff, National Geographic Magazine 


With Miustrations by National Geographic Photographer Folkmar Wentze 


, WHEE first white main to set foot in Wis- 
consin could hardly hove been more 
surprisad. He had set out in search 


of (hina. 

Paddling throuech the Straits of Mackinac 
and across the blue reaches of Lake Michigan, 
Jean Nicolet had brought with him «a. magnifi- 
cent damask tole in which to greet the man- 
darins of Cathay. As his canoe neared the 
head of Green Bay, young Nicolet dornedd 
his stately miment and picked up a brace of 
pistols. 

From the forest, however, emerged no 
Chinese oficials but a welcoming committee 
of Winnebaro. Putting a bold face on his 
discomiture, Nicolet stepped ashore with 
“thunder in both bands,” Squaws and chil- 
(ren fled at the sound of his firearms, but 
the braves stood their ground, declared that 
Nicolet must be the Weavtowirinion (woncder- 
ful man) and invited him toa beaver banquet. 


State's Mistory Sturts with w Bang 


The recorded history of Wisconsin, in short, 
Opened with a bang and went promptly an to 
dinner, Jt has been punctuated ever since by 
equally loud and joyous noises, by an oir of 
exuberant ciscovery, and by openhanded hos: 
nitahty, 

[ followed Nicolet’s route to the Bacwer 
State on a freighter. T carried no pistols, and 
my mandarin robe was a: leather windbreaker, 


No one dubbed me “wonderful man," nor 
did the squaws flee in terror. 

Yet T shared some of the Frenchman's 
wonder and delight, ancl, in the course of my 
5,000-mile journey throughout this beautiful 
State, I was feasted upon things that tasted 
better thin. bexver. 


On the “Fourth Coax" of dhe U.S. 


Part of my sense of wonder came from the 
very fact that T had approached inland Wis- 
tonsin “by sea.” ‘The ovean-going Duteh ship 
Prins Willem Hf had carried me on 1,200 
miles of waterway from Montreal, Quebec. to 
Milwaukee. She was one of an international 
convoy Of freighters making the first spring 
dash to this “fourth coast” of the United 
States (color map, page 148), 

But my feeling of astonishment only grew 
as J plunged upcountry. Obviously, Nicolet 
had been right in reconciling himself at once 
to discovering Wisconsin. 

True, the explorer could Hardly have antici- 
pated that the forests he encountered in 1434 
would be so quickly cleared and the whole 
region converted into one huge dairy, Still 
less could he have foreseen that Wisconsin 
would] one day produce vast cmintities of 
paper. brew rivers of beer, and tum out great 
hrimades af farm tractors, 

Yet he must have had some inkling that 
he had stumbled upon a eood thing, 
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Alrendy the St. Lawrence River-Great 
Lakes route permits 16 foreign lines to pick 
up choice Wisconsin items and distribute them 
to oirkets all over the work, from Liverpool 
to Bremen, from istanbul to Rin de Janeiro. 

Wheo the billion-dollar seaway ond power 
project is completed in 1959, ships af 25-fuot 
draft. rather thon 14; will be able to move 
through the deepened channels. General 
cargo brought into the lakes by ocean car- 
riers will rise from ‘today’s 750,000 to an 
estimated $000,000 tons. 

Wisconsin. thanks to the planning Invished 
on its: port at Milwaukee, will find itself in 
a position to take a healthy portion of that 
trade (page 146). Harry C. Brockel, Mil- 
waukee's municipal port ditector and a tife- 
time champion of the seaway. told me why. 

“Cur port,” be said, “is known for one of 
the fastest turnarounds in the world. | re 
member when the Hambure-Chicagu Line 
gent in their first cargo of steel. They al- 
lowed three lays to. discharge it; we did it 
in six hours, 105 tons per hour, They said 
they'd never known anything like it in their 
postwar operations.” 

“How do you account for it?” T asked. 
“Fresh air and plenty of oatmenl?" 

“Not brawn. Modern, specialieed machin- 
ery.” Mr. Brockel pointed to a huge gantry 
crane on a near-by wharf. “Lifts like that 
vive Milwaukee its mitsele,” he said, ‘This 
one crane can hoist 90 tons, and we're think- 
ing about bigger ones. Bot why don’t you 
look around the harbor yourself?” 


Scaport 2.0000 Aliles from the Oecon 


I did, In a launch skippered by Capt, 
Ray rmvertuel ae a oveleran wf 19 years 
aalliaced sy aan ehint eateeiae ‘Mitwau- 
kee’s “seaport.” We purred past mountains 
of coal and pig iron and scrap, tall grain ele- 
vators capable of holding 3,800,000 bushels, 
warehouses redolent with malt, and converted 
wartime tank-lindine craft discharging Camn- 
dian newsprint for the Mihwrutee Journal. 

‘What preparations are you making for the 
new traffic the seaway will bring?” T asked. 

“Plenty. We're rapidly developing the en- 
tire 400 acres of municipal harbor property, 
with its two and a half miles of shoreline 
on Lake Michigan, for outer harbor piers and 
port facilities. 

We're handling about 80,000 tons of over: 
dens careo 6 year now, (Captain Koicht 


The National Geographic Miagazine 


ndded, “When the seaway's finished, we ex- 
pect half a million tons of new cara, We'll 
be busy—you can count on that.” 

The launch circled and then churned back 
towurd the main docks: Behind the harbors 
focilithes loomed the sticks arel towers anil 
massive rool lines of Milwiukee’s business 
and industrial center, 

‘Wisconsin's incwstriglists have. som chow 
acquired! the reputation of being “yiants 
mutsquerading as pvemles.” But the disguise 
must surely be weuring thin. 

For modesty cannot. much longer conceal 
the scale on which Wisconsin provides the 
Nation with diesels, giant turbines and gen. 
erators, gasoline engines, auto frames, pus 
tevrizing machmery, tractors, heer. In Mil- 
waikee nlone, factory oulput is ‘new running 
at $3,000,000,000 a vear. 


Automation Got a Head Sturt Here 


Like many another outlaneder, T hac always 
associated the assembly Une with Detroit, 
But T hadn't been in Wisconsin more than o 
few days before [ was disabused of this notion. 
The first true automatic assembly process on 
n grand scale took place right in Milwaukee, 
at A. O. Smith Corporation, among the big- 
nest tsers of steel in the United States. Tt 
mide the first presserd-steel automobile frame 
in 1903, and [6-years later the process became 
qautamatic, The 30-millinnth auto frame 
rolled off this tine in 1955, 

IT went out to Smith's one morning to see 
for myself. The company, T found, is now 
deeply enmeshed in making a score of prod- 
ucts, from glass-lined silt ta onl-well casings. 

In the South Mant | watched an assembly 
line swallow pretut steel plate at one end of 
the batlding and spew out intricately machined 
auto frames at the other, at the rate of one 
every eight seconds! 

Here and there [ spotter! a few men super- 
visting the operation. but the dontinant figures 
were the machines themselves ranged along 
the conveyor lines: Like dancers in a huge 
industrial quadrille, they slid forward in wti- 
con, bowed over the steel har, embraced them 
with a clank and o roar, and ocradually re- 
treated to await the mext partner, 

A giant that overshadows even A. 1). Smith 
is Allis-Chalmers at West Allis. In this fever- 
ishly xctive complex of factories (97 acres 
under roof), T saw some 15,000 workers bhirsv 
making everything from Ileht trocturs to a 
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Wisconsin, Land of the Good Life 


J00,000-kilowatt steam turbine-generator 
Limit. 

In the cavernous foundry, fires flickered 
from costing ladles, and molten metal pour- 
ing. in a bright arc from the cupolas guve 
off showers of fiery particles like Fourth of 
July sparklers. 

A 23500-ton hydraulic press ih the forge 
shop smashed down on a creat white-hot ingot. 
At a smaller steam hammer, a man making 
axle shafts pounded a white-hot limp of steel 
into a monstrous collar button and then— 
to impress a passing girl—picked up a piece 
of discarded trim in his tongs and lit: his 
cigarette with it, 


State Lives: Close to the Soil 


The heavyweights of Wisconsin industry 
huddle tovether along the eastern border, 
from Green Bay and Sheboyyan throwh 
Milwatkee ond Kenosha. But no ane can 
travel the length and breadth of the Badger 
State without being impressed by the healthy 
uperopping of sizable plants in modest towns 
nll ever Wisconsin, | 

Janesville. for example, is home to the 
Parker Pen Compenry, which was tooling up 
for output of its new capillary-action pen as 
I came by. Kohler, one of the best-known 
model industrial communities, has tormed out 
enough bathtubs to bathe half the world— 
and hos miven the State two-governors-as well: 
Walter -J. Kohler and Walter J... Jr. 

T saw in Superior some of the world's 
biggest grain elevators and its: bigwest ore 
docks. At Wausau ond at a dozen other 
points along the Wisconsin River, [ saw dame 
and powerhouses and mills that make this one 
of the busiest, best homessed streams in the 
Nation. At La Crosse and Enu Claire, Kau- 
kauna and Oshkesh, Burlington and Beloit. | 
saw factories flourishing hardly more then o 
nifesbot from some of the lushest pasture 
land, the pleasantest lakes, the most gume- 
filled woods in America. 

Wisconsin workers, in short. have one foot 
m the countryside: They know where the 
best fish are to be hac, the most likely spot 
to find deer amd ducks in the fall, the snug- 
gest coves in which to anchor olony the 
northern lake const. And Wisconsin's fartners 
orm ne longer rural recluses; they are linked 
culturally and economically to the technology 
of the towns. 

That's what Wisconsin means: town-and- 
country living. Eavesdrop on any conclave 
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of businessmen in Madison. say, ar Racine, 
They suey he wl the rise in steel 
prices. but wait a moment and the convers- 
trom will swing toward the merits of the latest 
Evinrude outboard omotor—sienificantly, a 
proftuet of sparts-minded Milwaukee. ‘Try 
to talk crops with a dairy farmer, and vou 
may shortly be hearin a lecture on the use 
of radiouctive trace eleniénts by wniversity 
researchers exploring the mystery of phote- 
synthesis in plants, 

Love of the land, of rlown-to-earth knowl 
eclye, of discovery, of life itself—these quali- 
ties have been rooted in this hwovant, tough- 
minded State from the very beginning. 

When Marquette and Joliet with five men 
and two hark canoes set out throwgh the 
Straits of Mackinac in May of 1673 to dix 
cover the “great Kiver,"’ the Mississippi, 
Indiins warned then of “horrible monsters, 
which devoured men and Canoes Together.” 
Yet they pressed on along the Fox-Wisconsin 
waterway, until, «ne month later, they saw 
the wide flood of the Father of Waters, 

What did Marquette feel? “A Jow that J 
cannot Express.” 

There was the joy of discovery—and also 
that of mastery and freedom. Among the 
Potawatomi of Chequamegon Bay, the ex- 
plorers Perrot and Baudry were treater as 
pods and paraded on the Indions’ shoulders. 
Their hosts blew smoke upon them from the 
sacred peace pipe, Wrote Pierre Esprit) Ra- 
(lisson of his own similar adventures: “We 
weare Cesars being nobody to contradict ys. 

These were men who knew what it was “to 
have the belly empty, the weariness in’ the 
bones” snd vet who, like Radisson, could 
fd this new land a “lahorinth of pleasure” 
and grieve only that the rest of “ye world 
could not discover such inticing countrys to 
live in.” 


A Land to Be: Loved 


It wis a land te be loved, certainly, Radis- 
sun journeyed. for days through forests “dark 
asin-a cellar.” (Clouds of wild pigeons rosy 
up before him, and the geese goine over at 
night honked enough to keep a man awake, 

Paddling down the Wisconsin, the Flom- 
beau. the Chippewa. the St. Croix, the gryi- 
gevrs swept by in their long tntearws. | 

Wisconsin seemed to have roam for evervy- 
body. Southerners pushed up the Mississippi 
into the Jeacd-mining area, brinving their 
slives with them. Once the reluctant Indian 
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© Wisconsin Lniversity 
Summer Students 
Ploy in Camnpus-side 
Lake Mendota 

Page 122) Swhiener crowd 
decks trail, be fraternities und 
HOririties, wine hives toner 
this Madison lake, 

Sailer, shoard « Thitih 
(left), ani umfecked crait wt 
Friiiclerd puro, prryare (oO 
be up nese om Sell at che 
WTS y= red bes 

Figewater Hotel breaks tha 
fTince of tree in hackerncnil 

i LE ea) 
Sails Fly Above Stel 

Dir. Alexander Graham Hell, 
Invention Of the telephone, ay 
plied principles of Dinht te 
Water croft. Using slrplane 
enzines aml atiathing thin, 
laddertike strife of thetal ta 
the bill, be feomel thet thi 
viedacl post ceva at lew specel. 
In 1919 coe af Dr. Ball's he- 
throteil eprediaats letter”! 70) 
miles an bower, a world pecerd 

Mere the saithingt Af omifpar, 
desisned by Baker Manulac 
tuning Company for the Offer 
i Naval Reearch, chins over 
Alomclota at 27 miles wa haue. 

The biiat.sadla ike ane ether 
Mitt fh nities 12 mph, when 
lt otneante the ate! bhsiles 
Stern Toll acts a modi, 

ital Sled 


Black Hawk 
(lefented) in 1842, 
VYonkee farmers drove 
their prairie schooners 
In, cracking 27-foat buyll- 
whips over six Voke af 
oxen it  elip. 
Cornish miners 
(“Cousin Jocks” or “Cussin’ Jacks.” ox 
prefer) settled around Minera) Point 
quariod stone for their houses out of the 
creen hills, Sets moved into eastern and 
nHorthecm counties: Welshmen brourht hymns 
and chupels; the Trish, haunted by famine 
poured into eastern and southern farmlands: 
the tidy Swiss founded cheese factories around 
Cnty Glarus amd tli a doen other points, 

And then the Genin 

The "forty-cighters” were the first big wave 

intellectual, republicans; Ubernls driven 
from Germany by the failure of their resist- 
ance to autecracy, Mostoaf them landed on 
their feet, blessed) with skills for which Wis- 
consin: hal a ready we, 

The neat Germanic influx wns te break be- 
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tween ISS] om [884, Sod folk who knew 
what they wanted, these immitrants. <ttled 
down quickly to become excellent farmers, 
lunes, brewers, managers of small factories, 
Contentratiny especially on Milwaukee, they 
enon gave it—with their concerts, thir Saver: 
froten mit Antdel, theit plays, their mirden 
restaurants, their press—-the reputation of the 
Dentschic Athen of the Midwest. 

‘The roster grows as long and varie! as the 
map of Europe: Swedes, Finns, Norwegians, 
Danes, even oa grown af Icelanders: Poles in 
profusion: Dutch, Belgians, Czechoslovak, 
Italians; and, more recently, Greeks, Lithu- 
anions, Hunesriuns, and Yurmelays. 

(On special festive dave many a Wisconsin 
town commemorates its Old World origins 
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with pleasant pagemtry. New Glarus, home 
of the Swiss, re-enacts in its own pastures the 
folk tale of William Tell.* The Welsh of 
Wales, Wisconsin. hold each veor their 
Gymunia Ganu, o festival of religious song 

On the inst Sunday of August the Belgians 
celebrate their autummal kermis, baking giant 
pies and whirling about in those same harvest 
dances that weave so vividly through the 
juintines of Bruegel. Church holidays In 
Milwoukee, Raclne. Kentish. of Madison 
find the Ttaltns: staging jovial festivals. in 
the streets, parading the Madonna and ex- 
ploding firecrackers. 

Hi you want to see all this fun and fervor 
concentrate) in one rich kaleidoscope, you 
will da well to attend the Holiday Folk- Fair 
beld in early winter at Milwaukee. | 

Here for two full days, before packer 
duditnces, men, women, and youngsters of 
three dozen national stocks put on distinctive 
dances, exhibit handicrafts, offer the most 
tempting samples of their rich and pungent 
cuisine—from Polish hunter's stew to Nor- 
wezlan fluted pastry shells, 

Wisconsinites seem always to have loved 
uw good time almost as much as a good fieht. 
With typical enthusiasm, Wisconsin's men of 
1Bat answered) President Lincoln's call for 
volunteers by mustering 36 companies within 
a week, 

Typically too, great singing Societies, cde- 
termined not to be nibbled te death by indi- 
vidual enlistments of basses and haritones, 
might join op aso unit and form their own 
mivlocidns regiment 

They took their drums and fifes ta war-with 
them. They also todk an eagle, 


Eudle That Screamed in Battle 


“Old Abe.’ mascot of the Sth Wisconsin 
Infantry Volunteers, died in the capitol base- 
ment in [BS!, but vou can still see a few. of 
his feathers proudly preserved in the halls 
of the State Historical Soctety at Marlison. 

Bought for 32.50 from an Indian for Uom- 
puny Coof Fau Claire, Old Abe survived 22 
hatte: and many skirmishes, perching cde- 
fiuntly ‘on his stundard, Once he flapped off 
wcrosé the lines, screaming his chalienve above 
the thunder of the guns, 

With or without their eagle, Wisconsin 
boys did all right for thenmmelves in the Civil 
War. Said General Sherman: “We estimated 
2 Wistonsin regiment equal to an ordinary 
brigade.” 
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Sometimes even ane man was worth more— 
like Lt. Col, Joseph Bailey, who used his 
northwouds experience to save a Union feet 
stranded by Jow water on Louisiana's Red 
River. Corralling some 3,000 ex-lumberjacks 
from the 23d anc] 29th Wisconsin, Bailey in 
eight hectic days built a temporary dam 
above the theet. “Then be broke it and washer! 
the Federal gunboats right over the rapids, 
safely past the Confedermte batteries, 

Bailey's approach was somehow typical of 
Wisconsin, Not much interested in heroics 
or grand strategy, be buckled down to the 
problem at hand and applied to it all the 
common sense at his disposal, 


University Serves All the People 


That's just what the University of Wiscon- 
sin has been doing for generations, Noa shy, 
reclusive ivory tower, it has plunged head- 
first inte the problems besetting all the people 
in its baiiwitk. Its motto is siznificant: 
“The boundarles of the campus are the 
botindares of the State,” 

Sprawled upon the bluifs overlooking Lake 
Mendota at Madison, the university Gin boast 
not only a beautiful site but many an im- 
pressive building. Its true achievement, how- 
ever, is expressed rather in the bold credo 
inscribed on a plaque near the statue of Mr, 
Linooin on Bascom Hill: 

“Whatever may be the limitations which 
trammel inquiry elewhere, we believe that 
the great State University of Wisconsin 
should ever encourage that continual and fear- 
less sifting and winnowing by which alone the 
truth can be found.” 

This “continual ond fearless siftine™ has 
turned up many an idea of high survival value. 
It was the Badger State, stimulated and as- 
sister] by university teachers, which pioneered 
in workmen's compensation laws, vocational 
education, corrupt practice acts, wage-hotr 
reiulations for women and children. income 
taxes, land zoning. industrial boards ‘and 
commissions, and the efficient drafting of 
laws through a legislative reference bureau. 

More spectacular hove been the successes 
scored on the scientific front. In World War 
I, when U-boats were slashing at the Allies’ 
Atlantic transpurt, Prof. Max Mason invented 
a pioneer submarine sound detector. 

(Continued on page 164) 

© See “Deep in the Heart of ‘Swissconsin’.” by Wil- 
litt H. Nichdlas, Narrnisat. (ooikarHe MAGArEYT, 
June, 1947 
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Wisconsin, Land of the Good Life 


Perhaps the most prolific discovery, how- 
ever, was that of Dr. Harry Steenbock in 
19274. Looking for a cure for rickets, the 
crippling disease of malnourished children, 
Dr. Steenbock experimented with rat feed. 
When he exposed some hog-millet ration for 
just 10 minutes to the rays of a sun lamp 
and fed it to huly rate, he found that in 
a few weeks they nearly tripled their weight. 
But these that ate untreated ration stopped 
crowing! 


The Scientist Who “Trapped the Sun” 


Dr. Steenbock, in Paul de Krait’s vivid 
phrase, had “trapped the sun.” Ultraviolet 
irradiation af foods to produce vitamin D 
lecume 4 crucial weapon against disease. A 
breakfast cereal company promptly offered 
Dr, Steenbock $900,000 for his patents. 

He didn't accept, Instead, he turned over 
his rights and royalties to set up 4 foundation 
to support—more research, This organiz- 
tion, called the Wisconsin Alumni Research 
Foundation (WARF), has in its turn proved 
to be one of the most fertile research groups 
in scientific history, 

Here are a few of the university’s achieve- 
ments which WARF has supported: Dicu- 
marol, an anticoagulant that prevents blood 
clotting and combats hemorrhagic and throm- 
hotic diseases: warfarin, a fantastic rat poison, 
relatively harmless to domestic animals and 
humans but bringing certain death to the 
rodents; +176, a strain of penicillin that 
permitted laborateries all over the world to 
double their output overnizht; and nicotinic 
acid, a cure for pellavra. 

‘These and many more developments have 
allowed WARF to plow more than 310,000.- 
000 hack into topfight university research 


projects. Asa former president, Charles R. 
Van Hise, once declared: “The discoveries 
Puge it 


© World's Largest Tron-ore Doeks Loud 
a Great Lakes Freighter in Superior 

Trains of 190 core haul Mersahi KRaner ore onto the 
fier and drop it inte concrete bins, Four piers (two 
aleraren| itv this view} Gan -ctmultanesusly feed core 
info 16, bolk cireighters. (Large steel arches mount 
flowiiights for night work, Smaller arches are crates 
that shake hopper core to Joosen frogen ort, 

Here the 19400-t0n Sporreue Fiofat starts a Ina: 
ine that took about two hours; a= against the record 
time af thirty minutes. From Superior, the vessel 
sailed te Bethlehem Steel Corporations Lackawanna 
plant at Bulfalo, New York. 
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at the university bring vastly more wealth to 
the State cach year than the entire expenili- 
ture for the institution.” 

If research and inquiry have paid off for 
the university, they have proved absolutely 
vital to such major Wisconsin enterprises as 
himbering. pulp and paper manufacturing, 
and dairying. 

To eatly timber cruisers, the notion that 
the State might ever run short of wood or 
have to Jearn new uses for scrub growths 
would hove sseemed raucously omusing. 
Wiscansin, with its billions of board feet of 
white pine, Jed all States in annual lumber 
production. “The woods rant with the bel- 
lows of the bull-buckers, cat-skinners, anil 
hoomers who cut it. 

Now this virgin pine is almost all gone: 
the only sizable patch towers in the Me- 
nominve Indian Reservation near Shawano, 
The north-wools towns that once awaited the 
lumberjacks’ Saturday night invasions with 
mingled avarice and dread seem almost. prim. 

They used to say the four toughest places 
in the world were Cumberland, Hayward, 
Hurley, andl Hell, J haven't yet visited) the 
fourth, but T found the other three lost sim- 
mer more interested in selling sporting goods 
than in raising a rumpus, 


Peshtigo Fire Glaimed Nearly 1,210 Lives 


Perhaps the most tragic aspect of the great 
lumbering off wus that only a fraction of 
that wonderful timber ever reached a mill. 
The test was wasted by fantastic fires anil 
reckless logging. The great Peshtigo blaze 
ef 1871 throws a lurid light on those statistics. 

Few people ever heard of Peshtigo’s ordeal, 
evervat the time. For it took place the same 
night that Mrs. (YLeary’s cow started that 
well-known conflagration in Chicago. The 
fire at Peshtigo wiped out all telegraphic 
communications, and tt wos many days be- 
fore the news broke in the Nation's press, 
By that lime, it was considered too dated 
for prominent display. 

Yet pearly 1,200 persone—five times as 
many as perished In Chicago-—died, and 
whale: willages went up in smoke. 

It had been @ tinder-dry summer, and a 
few fires had already broken out in north. 
eastern Wisconsin, Fut no one in the villiwe 
of Peshtigg that October Synday evening was 
unduly concerned, On the porch of the saw- 
mill's boardinghouse, bachelors chatted se. 
renely, A few strollers looked up at the 
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“This country uses more than 400 pounds 
af paper per person, every year.” Mr, Jen- 
nings said, “and the rate is still rising. Where 
are we voing to wet all the trees? Well, you 
might check in at the Institute of Paper 
Chemistry over at Appleton for one answer. 
Ask them: about polyploids.” 

Armed with this baffling question, I drove 
to the institute six miles away and button- 
hole E. W. Schoenberger. 

The institute, with a budget of $1,800,000 
a year and support from 130 paper com- 
panies, operates a high-powered teaching and 
research program geared to a picked body of 
trathuate students enjoying scholarships «lf 
$2,000 or mure, 


Science Produces Miracles in Forestry 


Polyploids .. . I soon found out what Mr. 
Jennings had in mind. Virtually all trees, 
it seems, contain two sets of chromosomes. 
But in Sweden not Jong age some alert tree 
breeders discovered “giant” aspens with three 
sets. Compared with the ordinary, or diploid, 
aspen, these rare trees of pobyplowl heredity 
tended: to have greater height, thicker girth, 
Jarger wood fibers, anc) possibly more cellu- 
lose—traits to make papermakers water 
slightly at the mouth. 

Foresters were soon in-the woods in quest 
of American aspens with three sets of chromo- 
somes. Shortly the first triploid turned up, 
and institute scientists, continuing the search, 
Ure WNOOVETin more. 

Hut that im't all. Technicians at the in- 
stitute haye begun to we—poison, Actually, 
it's colchicine, and they apply this violent 
toxin, diluted, to celle in division in very 
young seedlings. 

Cotchicme’s mysterious effect: to tur the 
usual diploid into a tetraploid, or four- 
chromosome-set tree. 

The rude question that might pop to. the 
lips of an old Wiseonsin lumberjack would 
be: “So what? Aspen's nothing but scrub 
anyhow, pot much better’n a weed” 

Well, not any longer. Modern technology 
has shown that the lowly aspen can be used 
ciectively in papermaking. But even if it 
were commercially worthless, it might yet 
prove geneticully priceless; For experiments 
with this fast-srowing forest tree, the most 
widely distributed in the United States, may 
tnlock the secret of how to breed! in other 
species the right tree with the right fiber for 
the right need. 





The National Geographic Magazine 


In his Book of Nonsense, Edward Lear 
once declered that: 

There wae an Old Man who wid, “How 
Shall [ flee trom this horrible cow? 

T will sit on this stile, 

And continue ta. smile, 

Which may soften the heart of that Cow!” 

The Wisconsin farmer was not unlike that 
old man, in the first quarter century of the 
State's: growth. 

To sentimentalists, the cow might be “God's 
jolly cafeteria.” But the usunl settler wanted 
to grow wheat, and the notion of nurse- 
maiding «a herd of sickly, scrawny bossies 
didn’t appeal to him much, 

Two men changed all that. One was Wil- 
liam Dempster Hoard, who told the farmer 
he should do more than smile and hope the 
cow would go away, 

Hoard's slogan: “Speak to a cow as you 
would to a Tady!" His program: better 
breeding, better feeding, better sanitation, and 
markels to process the product, His achieve- 
ment; to found, in 1872, the Wisconsin State 
Dairyian’s Association. 

The other an! indispensable man was Prof. 
Stephen Moulton Bobcock, It was Babcock 
who invented in 18¢0 a simple, reliable ma- 
chine to test the butterfat content of milk. 

Doesn't sound like much, does it? But, at 
one stroke, Babcock gave farmers 4 yardstick 
on Which to base the breeding of top milk 
producers and the culling of berds, and an 
idequate measure by which to sell milk. 

The dairy boom was on, Hy 1919 Wiscon- 
4in Jel the Nation in the output of milk and 
milk products. It still does. In 1955, Wis- 
consin'’s cows lovally gave forth more than 
16,500,000,000 pounds of miik—enough to fill 
some 64.000 average-sized swimming pools! 

(Continard om poge J77) 
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Cheese Muker Salts Wheels of Swiss > 
Afloat in a Goo) Bath of Brine 

Foch of these 700-pound cheeses requires 2790 gul- 
Jones of milk, At this stage the cond has been pressed 
for 28 hours tu expe) whey aml form the mass inte 
a wheel, Brine bath ond salt now make the rind 
and determine aver. 

Sonked for three days, the wheel gore to the curing 
rack (hackprodnd). There bacteria, working like 
Fest in rend, create Ube eves, of holes, Ripening 
requites a mint of 60 days; the longer a chitese 
ames. thy shurper its favor 

These, Wiktonsinites work in the Town Hall Dieirv 
Cooperative, Monticello, Neor-by Monrorc, market 
oenier for sx counties ships nearly one-third the 
Nathon's Sivies checue 
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Wisconsin, Land of the Good Life 


© Pendarvis House Stands in Memory 
of Mineral Point's Gorntah Miners 

Page 176: hoomitranta from Comewall arrived here 
in the TAs to work lew? mines An abundance of 
limestone enabled them to lid cottages like those 
they: hod left behind. (hurrying irom hiv back yard, 
the builder of this bouse constructed walls 14 inches 
think. 

Pondatvis House loces a street called Shake Bug, so 
named bechuse: the ciners’ wives ooce called hos- 
linttide te tmrals fw shaking rats wut the front coors. 

Town. historian Robert Mu Neal, bere een orecting 
Cutts, feiteted the houge in 198. 


About two millon “outsiders” cross Wis- 
consin's borders each year ty fish or hunt or 
awim in one af its innumerthle lakes. I'm 
sure mast of them appreciate, os I died, Howard's 
wad Babcock’s contributions to the landscape. 

There are, surely, few pleasanter vistas in 
the world, winter or summer, than the ten- 
derly cherished pastures of Wisconsin's dairy- 
land. For dairving is no enemy of the soil: 
It preserves the earth's ureen cover, nourishes 
it, skillfully paints it in subtle patterns of 
corn anil prass, gtain and grove, 

To the casual motorist, these dairy farms 
of Wisconsin have o Currier and [ves look of 
Old-fashioned stimplicitv. But their serenity 
masks a revolution. 

At the wniversitv-operated Electric Re- 
search Form near Madison | saw firsthand 
what is being done to take the work out of 
dairy chores: Instead of having to climb up 
into the slippery silo with rubber boots, risk- 
ing the danger of a fall, o farmer can now 
just touch a button and wateh the eilage tum- 
ble into his cart. 


Page 176 
© Architect Fronk Llowd Wright Shows 
His Model of an Art Mliuscum 


For the Solomon K.. Guggenheim Museum, now un: 
der constriction in New Work City, the architect 
desired an open gallery with wall. supporting a con- 
Uinuows ramp from tap to bottorn 

Visitors moy take elevators to the top of the five- 
story ramp aml walk down the gentle incline, whose 
odter walle are hime with picture: doylighted by o 
eciine of translucent gla. Cormplete air condition- 
ing and automatic diuat edllectate at) entrance will 
take it posible to show art works witheut glass 
Covers oF Crass. 

itty-tve to sixty voong apprentice architects from 
about twenty natinas study unter Mir, Wrisht al 
Taliesin, Iris cwuntry estate near Spring Green. Two 
if them here libel (he exhibition section of the myolel, 
while tie architect displays a etction of the comp, 
The vertical shalt ageorpimelates elewature unt stairs. 
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A mechanical barn cleaner, which actually is 

a conveyor belt, takes manure to a spreader— 
nd shoveling necessary. A thermostatic yen- 
tilator keeps the barn’s air fresh and at the 
correct temperature and homidity. A pipe- 
line milker, of course, chocolates the milk from 
cow to tink. 

Hay isn’t pitched: it's chopped in the field, 
blown up into the loft, and dried. Nobody 
swiits flies; a built-in tum “fogwer” sprays 
the interior with pyrethrim. 

Grain for cows is planted, cultivated, hart- 
vested, dried, stored, growne, mixed, und dis- 
pensed mechanically. 

“The last time a farmer here touches the 
com,” said Lynn Brooks of the university, 
“is when he lifts a sack of seed in the spring 
and puts itinto the seeder.” 


Result? Notoonly oa better life, but higher 
outpul, Wistonsin's farms in the past five 


vears have dropped in number by 15,000— 


but milk production is up by 1.751,000,000 
pounds! The number of tractors has Increased 
by nearly a third, and the number of horses 
and mules has been more than cut in half. 


New Techniques Speed Farm Changes 


Wisconsin's agricultural revolution, in short. 
ionits way. New developments in produc- 
ing, concentrating, and handling dairy prod- 
ucts, new techniques of marketing and dlis- 
tribution, mew tees of trace elements and 
nuclear prvluct= may speed italone. Tolay’s 
farmer must be part mechanic, port scientist, 
part yeterinarioo—and all business. 

The same. technological forces have trans- 
forted ever the uge-old trade of cheese mak- 
ing. Tn be sure, scores of mudest factories in 
country towns still make, rather haphazardly, 
the specialties of their region by techniques 
littl changed in 50 years. But the bulk of 
the Baclwer State's output—lurgest in the land 
—is now produced in plants ss spick-and- 
span. as elaborately controlled and equipped 
us any laboratory. 

From Monroe, Green.-and Lafayette Coun- 
ties come Swiss and) Limburger; from Dodge 
County, northwest of Milwaukee, much of the 
brick and Muenster cheeses: fram many coun- 
ties; cheddar. 

In Plymouth T watched long stainless-steel 
vats of milk heated with steam, saw the rennet 
(from the membrane of a calf's stomach) 
udded to start coazulation, looked on as the 
mister cheese maker scooped the corde from 
the tank with his finely perforated ladle. 
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Workmen in rubber boots mixed the curds 
agin with hot water and kneaded the taffy- 
like blobs intw their traditional shapes. Then 
they popped them inte tanks of ice-cold brine, 
first step in the curing process, 

A cheese such as provolone may cure for 
four to five weeks, Romano is rubbed with 


sult to develop flavor and rind and to extract 


stil] more moisture. Seven or efght months 
it will cure on the shelf, its mold scraped off 
every month, before being finally sealed in 
wax and sent off to eager gourmets, 

Throwgh one chill loft after another 1 
roamed where the great cheeses hong like 
golden lanterns or lay oving In racks, Down 
the silent rows passed a cheese scraper, his sole 


function all the frigid day to trim the faint 


hlue-treen mold {ram the aromatic wheels and 
globes and cylinders and bricks. 


Scenic Year-round Vuecutionland 


Wisconsinites, whether cherse makers or 
dairyvmen of brewmnasters or bankers, are 
notoriously hard working, But they know 
how to live, ton, Their lokes and streams are 
not reserved just for an annual two-weeks 
vacation. Winter and summer they take to 
the woods and the water at the trap Gf curt 
dled felt hat (with colorful trout flies stuck in 
the band}, 

On week encs the highwavs leading out of 
major cits ure beaded with curs, «tation 
warons. and trillers topped by canes anil 


outboard dinghies, The men at the wheel. 


have happily exchanged white collars and 
neckties for lumberiacks antl sweat shirts, 

They have plenty of camping sites from 
which to chonse, 

“We've got more lrkes up bere than weican 
sort out,” |. H. H. Alexander of the Wisron- 
sin Conservation Departigent told me one day 
as we were putting our fishing tackle together. 
“About 9.000 of them. Good dial of overlap 
on the names: The lumberjacks named mony 
of ‘em for their gals in town, and they seem 
to have known pretty much the same ot 
af gals,” 

Lrode through central Wisconsin in Aucust, 
to the lonely, nke-dotted terrain around Hay- 
ward in search of a typical Badger objective: 
a musky, 

The muskellunge is Wisconsin's top prize 
for anglers, a steel-muscled, chunky. belliz- 
erent member of the pike family. the ac- 
knowledged heavyweight scrapper in the 
North American fresh-water division, The 


The National Geegraphie Magasine 


world’s record specimen, a 6§9-pounl! [1-ounce 
monster, was boated after a 45-minute strug- 
fle in Chippewa Lake, sear Hayward. 

Hut not by me. 

At Ross's Teal Luke Lodge my son and I 
failed the water to a fine foam with allman: 
ner of impressive lures. We left Wisconsin's 
stock of muskies quite indented, 

The Great Lakes gave Wisconsin its major 
highways of commerce, bot along the western 
border flows another: the Mississippi. Blue 
ond boxy, laced with marshes: and islinds, 
the majestic river looks as virginal as when 
the birchbark canoes of the first VOvABeUES 
lided along between its wooded. palisacdes, 
Tracing the stream down fram Lo Crome ti 
Praine du Chien, 1 was rather startled to see 
an occasional modern dredge or a tug pushing 
a lirace of bares: a bateau of singing Canucks 
would have seemed less inconerions. 

Proirkt du Chien’s main street contains 
littl: tmace today of the boisterous life it 
once let as a major fur-tratling post. No 
pitinted Indians jostle buckskinned frontiers 
men, flatboatmen in calico shirts and. ear- 
rings. of offeers in scarlet and gold. But off 
on @ quiet road near the river still stands the 


Villa Lowis—‘Le Chateau Brillante’—still 


among the regions grandest mansions. 


Col, Hercules Dousman, the villa’s builder, 
evidently made a goal thing out of business 
with the redskins and the white trappers. 
His son’e highbred horses raced on a track 
surfaced with cork imperted from England. 
Guests fished in stocked ponds or plaved poe 
on o table inlakl with Ivory. 

Restored to the heights of decorative fancy 
reathed in the 1880's, the villa now abounrts 
in such Victorian gems as fume hand-painted 
an chicken skins, prim china dogs, wire bird 
cages of Incredible elaboration, “French cou 
ket” bath tubs, melodeons. tufted sofas: 


Puge 141 
Flying Fishermen Land on Mendota + 
and Pull Perch from Holes in the lee 

The tike's apparently inexhaustible sopply of fish 
draws sportemen summer and winter. Many of the 
urual winter erin walk out from Madison, Cithers 
fy in from selehhoring. Stites. Nearly all apened 
chilling hewure altting in sherls, attols, or home, A few 
carry stoves and tents onto. the tice, 

This party used a beavy jee pick te chop through 
[8 frogen incites, Their 70-for! lines wre bsnited with 
salman emt, petch yes. op Janae, Floats af: cork 
Ot the surface waive warnine of a bite, The Cessna 
few be from Eau Claire 
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Wotorboats Tow a Footloose Island Across Kettle Vioraine Lake, Ser Fond ulus Loe 


t J = - i : Pa i 7 ‘ | : 
L buctrant tims of veietation, ths th frre bod breke bine roni shore laat Ala tion k din the wine 


=. 

“I 1] 7 | 4 i 
itl pthed ap againet the reson beach in the hockwriind, Aliaaked wway,it blew back. Residents plan te cort it 
elf by trick. Other fuating ishinds continue bo form in Wisconsin, Sele nrnduiing tcriiss, th L\' tien 


Hatin. (orale an rms, whinse fuals (nberiwin Shi Toats Pot andl sink. eventual 


Down the road. at Mineral Point, | turned In a Naggec! courtyard [ whe greeted by o 


Gur ittto Stake Rag Street and pullal up tall, scholarly, soft-spoken pentleman whose 


othe Pendarvis House (page [71 Built erandowther had: left Comwall in the old 
by Cornish miners in the 1530's, this cottawe days to seltle here In Minera! Point. 


Seen to crow rreht out of the linestone SIiif at Robert Neale my nome. Do come in. | 


from which it was quarmed. Its buit walls, expect vou want some Cornish pasty? And 
3 inches thick, possess a rise ie Work! saffron qixes Frankiy, wild horses couldn't 


dicnitv, a well-bred sense of proportion, andl =o odrag me into eating that coke: | don’t like 


an fir of beme here to stay—inletinitely. the metlicinal Aovor, But sone do. And | 





Wisconsin, Land of the Good Life 


think vouTll enjoy our wilid-plum ‘tart with 
scalded cream..." 

I did. The pasty, a robust meat pie with 
oniins and potatoes inside. proved very fill 
ing. f even liked the-soffron cake, 

Well replenished and well easoned, | drove 
on to Lith Norway, near Mt. Horeb, In 
this pastoral replica of a Norwegian pioneer 
formstead, set in a pleasant glen, I found 
many of the cherished possessions which Nor- 
ways emigrants brought to Wisconsin or 
made there: six-leeger] rockers, solid-wheeled 
buckboards (whose jxtes must have squealed 
like pies caught under a fence), great two- 
handled fagons, wondrowly carved spoons, 
very oddly abbreviated built-in beds. 

Resident host at Litth Norway is a rugged 
man in picturesque varb who calls himeelf 
Stikky. “From Latvia 7 come,” he told me. 
“But Scandinavian Tam by occupation, ves.” 
In summer, Stikky obligingly answers the 
cqucttions of visitors, wise and otherwise. Hut 
in winter he retires to one of the snug cabins 
of Litth Norway and writes poetry. 

From Stikky I micht hove heard many a 
tall tale, and certainly Wisconsin literature is 
studded with them, from the exploits of Paul 


Bunyan to the annual newsworthy fibs of 
the Burlington Lines’ Club. ‘Bart the facts of 
Wistonsin’s natural endowment sre quite as- 


janinstic as any fiction. 
Lake Mendota, Anglers’ Dream 


Take Lake Mendota. It's an altmoctive 
view at any time, especially from the Riga- 
doon Room of the Edgewater Hotel, But 
what lies below the shining surface i4 fabu- 
lous in its own right: For Mendota: seems 
to be an inexhaustible fish store. The creel 
limit used to be 25 fish to a person: now it 
has been removed altogether. 

With the capital city of Madison crowding 
its shores, Mendota is clotted with boat< in 
summer antl with bundled fieures ice fishing 
in winter. Yet the university's scientists say 
the fishermen have made scarcely a dent in 
the perch population and won't in the fore- 
seenble future—not hernuse the fish aren't 
hungry ancl gullible (they are) but because 
conditions for their reproduction and nurture 
are nearly ideal, 

T walked outeon the Inke in early March. 
The te was still a good 18 Inches thick, 
ond hundreds of townsmen in parkas and 
the baeey “surplus” trousers of hieh-altitude 
fiers were crouched over fishine holes. 


ra3 


1 stopped beside ane grizzled fisherman 
who was sitting on an orange crite and star- 
ing Wt hic cork bobber. Beside him lny three 
fat perch and a sprinkling of the salmon ees 
he was using for hait. 

“Some fellows prefer perch eyes or May- 
Ny nymphs,” he volunteered, “Me, | like 
these eves, here, or else goldenrcod ‘galls’: 
they're o sort of white grub we collect in the 
marshes.” 

“How's the catch this spring?” 

“Oh, T guess we average about four perch 
an hour. Maybe fifteen a day.” 

We both fodked up as a small plane 
swooped low over the western end of the lake 
and bounced lizhthy down on slondet skis. A 
main and two children climbed out. 

“Know that guy," said my friend, “Flies 
here from Ulingis. Matter of inet, about 
three-quarters of the people who fish Mendota 
come from out of town. Sometimes there 
are three thousard! of us cut an the lake.” 


lechoats Roar Like Jct Planes 


Later, trudging back to shore, | met a dis- 
consolate university sophomore standing ‘be- 
side her stalled icehoat. It was an old-fash- 
ioned, rather clumsy-looking craft, with jib 
and mainsail mounted on a heavy backbone 
and a steering ruler fined to the stern. 

“l feel like a helpless woman with a flat 
tire,” she said, “The runners are stuck.’ 

With much puffing and heaving, 1 helped 
her free the big blades from a slushy patch, 
She shouted for me to hop aboard. the wind 
caught our clase-hauled sail, and off we 
skimmed. 

Riding wn iceboat in a stiff bree is to 
more dangerous or uncomfortuble than driv 
ing a truck 90 miles an hour down a steep 
wet hill, with the wheels loose, no hrakes, and 
pieces of the windshield tlving hack into one's 
face. Exhilaratine:... [pn no time at all, we 
had whipped past the fishermen—a mere blar 
of huddlerd) figures—and were careening down 
a Jon clear stretch of ice, taking pressure 
heaves and occasional sniw huommecks in our 
stride. 

That was-my first jaunt. Next day, at a 
Teatta held at Oshkosh on Lake Winne- 
hago, f discovered that on my pioneering ex- 
perience T had scarcely moved out of low 
wear. ‘These new racing craft, <lim fuselages 


‘Slerkly varnished and sinwle 75-sijuare-foot 


sails stepped rakishly amidships, weigh a mere 
300 pounds or se anol travel like) greased 
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comets. Wher one of them zipped down from 
the windward mark of the course in front of 
me, toe flying in a fine spray from its razor- 


sharp bow runner, it gave off a low, awesome 


roar like a jet plane on the horizon. 

The official speed record for an iceboat, 144 
miles an hour, was made in. New Jersey iin 
1907, But Chuck Rohr of Oshkosh told nie 
that in 1953 a Wisconsin boat reached 150. 

1 talked with Rabr shortly after he won the 
Amy Heing Memorial Trophy in his Snake f. 
Blood streumed from his right cheek. He 
brushed it impatiently away with his g¢loved 
huerect. 

“Tee chips,” he said. “Stripped all the 
paint off the leading edge of my runner plank. 
That's the trouble with this sport: You spend 
half the year repairing the damage you've 
done in three months’ sailing.” 

“Have any bad moments?" someone asked, 

“Not this time. But list week at Lake 
Geneva my brother sheared off another vuy's 
steering runner on a turn, and his whole boat 
rolled over four tithes. Didn't kill him, oddly 
enoueh, 


Milwaukee Keeps Its German Flavor 


My 3,000-mile ramble throuwzh Wisconsin 
began in. Milwaukee and ended there. too. 
This is fitting enough, for Mibwaukee is not 
only the State's largest aty but perhaps its 
most characteristic, 

Matm-a-winkee Seepe, the Indians called 
it: the gathering place by the river, A crude, 
brawling frontier town, Milwaukee rocketed! 
from boom to bust and back again before it 
settled down intw a city of solid but convivial 


burghers. 


Milwaukee is po longer the Deut=che Athen 


mM the Midwest. Citizens of German origin 
remain the largest group, but Polish-Ameri- 
cans pmloa score of other nationalities con- 
tribite their own aver. 

Yet some of the old pattern remains, Mil- 
witikeeans still leap soberly over leather 
horses in three athletic Turnverdine. Neigh- 
borhood taverns resound with rafter-shaking 
singing of Jéeder. 

Old cronies meet in the parlor of an eve- 
hing for endless card games of Sedefykopt, or 
theepshead, while the children in the kitchen 
may be tuning up for a family concert. of 
chamber music. 

Very much a part of this tradition is Mil- 
watkee's: voung mayor, 44-year-old Frank 
Zeidler. IT found his house sandwiched into 


The National Geographic Magazine 


tt block of modest olfl-fashioned bomes with 


dark porches, dormer windows, anol a scat- 
tering: af tricycles, Zeidler met me there one 
evening in his shirt sleeyes and ushered me 
inte # small living row crowded with books, 
4 jiano, a pump organ, five daughters, one 
son, and a wife, | 

In snatches of conversation between sonve. 
[ learned that Frank. who has studied) wt 
Marquette aml Chicago Universities; stil 
takes correspondence courses. {nm fact, he hae 
piled up some 26 credits since he became 
mivor of the Nation's twelfth largest city, 
in political scence. public administration, 
analytic geometry, and the Tike. 

To get to work, Frank etther rides the bus 
or gets u lift from a friend of his, a detective 
sermeant. 

Like any Milwaukeean, Frank is proud ‘of 
the city’s grmit-free record. “Milwaukee 
anases even me,” he saith “Since the voters 
took control of the police force out of politics, 
vears avo, a policeman -is in trouble if he 
lakes aa muchas an apple for a handout. And 
lf an assessor gets a ham at Chrisimas—and 
it becomes knowne—he will be called on it.” 

Milwaukee hae certainly acquired an ex- 
traordinary civic reputation. It won the 
Interchamber Health Conservation Contest sn 
oiten that, in 1937, it was ruled out of the 
competition in its ¢lass in order to let some 
ether city have a. chance at the prize. 

Four times it has won national toific-crfety 
awards. In its population group it has the 
lowest homicide and traffic-death rates. It is 
noted for its low. fire insurance rates and its 
crime prevention record. 


Wisconsin Goes Baschall-mad 


As if that weren't enough, it also has the 
Milwaothee Braves. 

ltowould be a grievous mistake, never mace 
In Wisconsin, to assume that the Braves are 
just another baseball team. They are the 
dirlings af the whole State, the slichtly dafiv 
symbol of Wisconsin's desire to place itself 
large and unmistnkably upon the map of the 
Union, 

Milwaukee had not had a big-league team 
since 1901. Then in 19535 the franchise of 
the Braves. who had been doing poorly as 
Hoston’s National League entry, was shifted 
to Milwaukee. 

What happened? Mere pancenoniun, 

With two brass bands, a cavaleade of horse 
men in war point, and a battalion of pretty 
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S. Coast and Geodetic Survey, 150 Years Old, Ranges High, 


W ide, and Deep in Search of Facts to Aid Navigators 


By Srvuarr E. Jones 
Editorial Staff, National Geographic Magazine 


With Mlustrations by National Geographic Photographer J. Baylor Roberts 


So Jong-time user of nautical charts in 
my -small-bont wanderings an Chesa- 


peike Bay, 1 have often wondered 
how these large sheets of printed paper mas- 
age te convey so much vital information— 
the wealth of facts. figures, and symbols that 
provide mariners with veritable road maps of 
Unite] States sea. approaches. 

How, for example, do the chart makers 
Kiow the depths of constal walters well 
enouch to state them exactly in feet or 
iathoms? How de they know that certoin 
areas of sea bottom are “foul with logs,” 
en use the chart abbreviations—*hrd 
Cl" (hard clay), “Qz" (ooze), of “Ca Hil" 
Fcotal head). 

Who performs the job of locating such 
shore-line landmarks as villages, windmills, 
cupolas, chimneys, cables, and oil tanks, and 
indicating them with neat symbols on the 
charts? 

And those wreck-strewn shoals off the Caro- 
linas, the submerged rocks of New Eneland 
und Aliski—who pinpoints these hares 
with stich precision, 29 that seafarers, noting 
them on charts, may take warning? 

I knew, of course, thot the responsible 
hureau was the United States Const and 
Geodetic Survey, under the Department of 


Page 153 7 
© 20,00) Surveys, the Work of 123 Years, 
Cram the Vault at Bureau Headquarters 


Coast aml Geodetic Survey enpitivers chart the 
United States aml ile possessions by fund, sea, ane 
ar. Fielden collect data ow the dee and fall of 
tide Other technicians wtody earthquakes and the 
earth's mrasrndisey, Alva 183 of the Survey's 2,000 
employers hold commissions and wear unilotme simi- 
lar to these of the United States Navy 

Here Rear Adm. H. Amold Karo, VSCROS (Tpit), 
director of the Survey, clscusss revisions on a Narra: 
gansett Tay chart with Harold K. Edmonston, chief 
of the Nautical Chart Branch. 

Red tubes contain topegraphic survess; dark ones 
hold bvdeoeraphir sheets, 


© Mellel (leeemyihi: Series foebtttenne he Velie Fete 
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Commerce. Since its earliest years the Nao- 
tional Geographic Society, in its production of 
world-area maps, has worked closely with 
Coast and Geodetic. Rear Adm. Leo Otis 
Colbert. whe headed the bureau from 1938 to 
1950, was the sixth director of the Survey 
to become a life member of The Society's 
Board of Trustees, 


Mapping by Land, Sea, and Air 
The present director, Rear Adm, H, Arnold 


Karo (opposite page), explained to me that 


the bureau's primary task. is surveying and 
charting coustal waters of the United States, 
it= territories and possessions, an area com- 
prising more than 2,500,000 square miles, 

“Kut that’s not all we do.” Admiral Kure 
wided, “We work on land, too, Amd thit 
brings me te the word ‘geodetic’ in our bu- 
reau’s title-—I'd better explain it, 

“Tt pertains to the study of the size and 
shane of the earth, what scientists call the 
ceoid, A geodetic survey, then. is one that 
lakes account of the curvature of the earth. A 
large part of the Survey's job is surveying or 
measuring the national tlomain—providing a 
Iramework of geodetic control as a base for 
ali our mapping, and also for. enginecring 
construction,” 

The Survey, the Admiral explained. also 
helps aviation by preparing aeronauticn 
charts of the United States. charts that show 
raidio ranges, beacons, obstructions, approach 
systems, and other data essentin) to fiving 
safety. 

To do all this, the Survey employs about 
2.000 men and women—hydrocraphers, deode- 
sists, cartographers, engineers, geophysicists. 
oceanographers, mathematicians, and the tke. 
It operates a fleet of six Inree vessels and 
minty smuiller ones, 

“The results: of all this effort are made 
avilable ty the public and to other Govern. 
ment agencies in the form of charts, mape, 
and technical publications,” Admiral Karo 
painted out. “All the Survey's activities, of 
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course, are important to our national defense, 

a Today, just as it was when Thomas Jefferson 
founded i 150 years weno this February, the 
Coast and Geodetic Survey is o ploneer and 
wv teil bhzer.” 

After guiding me ona tour of the Survey's 
three floors and basetnent in the Commerce 
Department building in Washington, D.-C., 
Admiral Karo suggested! that [ take a look at 
some Of Tt field operations. 

“For a start.” he son, “lL recommend 
Alaska, There our Air Photo Mission is 
mapping the Alaska Peninsula and Aletitian 
Islands, in cooperation with two ships that 
are making a hydrographic survey of inshore 
witers in the Bering Sea.” 


To Alaska for Acrial Photomappind 


A few days later I stepped out of a North- 
west Airlines plane at Anchorage and was 
ereeter! ly National Geouraphic staff photog- 
rapher Joseph Baylor Roberts. Havin just 
flown across the continent, T looked forward 
to a night's rest belore proceeding to the Air 
Photo Mission’s base at Cold Bay, 600 miles 
westward, near the tip of the Alaska Penin- 
dula (map, oppasite page). 

Joe had other teas. 

“Let's go,” be said, grabbing my bag and 
hustling me toward 4 taxicab, “I've already 
canceled] your hotel reservation. ‘The mis- 
| ston’s B-17 is fueled up anid waiting at Elmen- 
Mag dari Air Foree Base. We'te poing on to Cald 
Bay—rivht now, while there's still daylight.” 

Thirty minutes later 1 was airborne again, 
this time jammed among sharp-cornered bowes 
" of photographic gear in the waist of a con- 
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verted World War If Flying Fortress: About 
three hours later | was on the ground at Cold 
Bay. Few places have been so aptly named. 

Here, ona bleak. treeless neck of land be- 
tween the Pacific Ocean and the Bering Sea, 
in an area noted for some of the world's foul- 
est weather, | found the men of the Air 'hoto 
Mission living and working under conditions 
that would discourage all but the most steut- 
hearted. 

several thousand World War IT veterans 
remember Coli Bay as the desolate place 
where, alternately, they cringed under the 
whiplash of the wind or groped about in a 
smother of fue in the days when this was an 
Air Force heavy-bomber hase.* 

Cold Bay's concrete runwey, in the shadow 
of 6,700-fout Frosty Peak, serves today as an 
occasional refueling stop for airliners on the 
wreat-circle rowle to the Orient. [C-3'« of 
an Maskan airline call regularly. Airline and 
Air Photo Mission personnel, plus small units 
of the Civil Aeronautics Administration and 
Weather Bureau, make up the popubkition of 
about 30, Including 9 few CAA wives, 

“Wed like it fine,” one wife told me, “if 
it weren't for the bears that come prowling 
around the garbage cans at night.” 

Downs of rusted quonset huts, wind- 
wracked telics of wartime, still stud the hills 
an] nestle in the hollows around the airstrip, 
In one relatively sound quonset, formerly the 

See, in the Naniowar Geomarge Mace 
'Strategke Alaska Looks - Ahead,” he Ernest 
Grinning, am{ “Bisarre Rattleground—the Lonwly 
Alcutians.” by Lonnelle Dovaon, both September, 
1os7, andl “Our Ale Prentier in Alaeka,” by Taj, 
Gem, FL A. Arnold, October, 1, - 
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hase chapwl, the Air Photo Mission—volun- 
teers all—had set up housekeeping for the 
April-to-October season of photoeraphy. 

“Tt's like living in-a submarine adrift ina 
sea of mud,” said Lt, Alfred C, Holmes, the 
photographic navigator. 

Nevertheless, morale was high in the nar- 
row tunnel of corrugated irom that 10 men 
called home. Food, own from Anchorace 
and cooked by two-man teams in a turn-and- 
turnabiwil arrangement, was excelent. A 
racho set and a siguble library af paperbacks 
helped. There were endless games of chess, 
cribbage, and gin rummy, am occasional movie 


at the (CAA quarters, and frequent sorties: to 


near-by lakes and tarns, where big Dolly 
Varden trout struck savagely at lures, 

The Const and Geodetic Survey has no oir- 
craft of its own. The Air Phote Mission is 
a joint operation with the Coast (iuarnd, which 
supplies the aircraft, pilots, and flicht crew, 
while the photographers and photographic 
navigator are from the Coast and Geodetic 
Survey. The pilot, Lt. Comer. W. N. Dur- 
hum, with the assistance of the copilot, Lt. 
Comdr. Reith Lowe, was responsible for all 
Nieht activities, and Lieutenant Holmes, a 
commissioned officer of the Survey, was in 
charge of the photography, 


Plane Grounded 11 out of 12 Days 
At fve-thirty every morning Litutenant 


Holmes left his cot, puller! on trousers, boats, 


and parka, and hurried through the chill 
Alaskan darkness te the Weather Bureau 
shack a few hundred vards away. There he 
studied the Iatest reports and forecusts, to 
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determine if the day's conditions. would’ per- 
nit photography anywhere within range of 
the B-17. 

In this kind of photography, the mission 
could operate only when there was a maxi- 
mum of “two-tenths cloud cover"—that is, s 
Clear day with not more than a few seuttered 
clowels, 


Alaska Peninsula and Aleutian weather 


being mostly atrocious, Holmes more often 
thin not could go right back to bed without 
disturbing his [ellows. On about one morning 





Sailing Chart No, YOU) Guides 

Miriners in Aleutiun Waters: 
Compiled from amany sources, the Coaat and Gey. 
detic chart reprodyced on the pages shows offshore 
soumiing, reported shoals, outer buevd, princpal 
lights, and Wisthle landmurks, Recent surveys have 
revised many depth and elevation figures. 





Area of US.C6G.5, 
chart shown above 
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Charting Our Sea and Air Lanes 


in twelve he woul! burst into the hut with 
a jubilint crv: “Let's oo, men! Out of those 
sacks! Wete goine fying!” 

It usually took some time for his jubilance 
lo penetrate the sacks, | 

Even this, however, did not cusrantee a 
uike-olf, Commander Durham had to pass 
tipon the weather outlook, He, responsible 
for the safety of a crew and a. four-envine 
airplane worth: several hundred thousand dal- 
hits of taxpayers’ money, must make the final 
flecision, Since Holmes, tod, was an experi- 
enced pilot and navirater, Durham seldom 
questionad his judgement. 


Rare Day Sends Photo Crew: Aloft 


One af the rare tyable days came: alone 
during our brief stay with the mission. Seon 
after a hurried breakfast the B-17, with Rob- 
erts and me abourd as observers, was off the 
eround and spiraling into a sky that was vir- 
hely cloudless. 

The day was especially remarkable in prom- 
ising Chat Cold Bay itself and the immediate 
surmoundings could be photagraphed—some- 
thing the Survey hod been unalile to do in 
several Alaska seasons; Cold Bay was the 
center of the mission's genernl working area, 
extending from: Port Heiden on the peninsula 
westward to Amilia Island in the Andreanof 
rou af the Aleutions. 

At 12,000 feet oll hands went on oxygen. 
Off to the west, rising 9,387 feet above Uni- 
mk Island, we could see the graceful snow- 
covered cone of Shishaldin, hivhest of the 
Aleutiun volcunoes. Shishaldin is known In- 
colly as “Srioking Moses,” but on this day 
its pipe hud gone out (page 191). Paviof 
Volcano, to the eastwartl, was doing better: 
a long plame of white smoke isswed from its 
crater, S215 feet nbove sea level." 

Tn the waist compartment photographers 
Kennett Sparks ond Edwin Hawhecker slid 
hick a plywood hatch cover, admitting a 
hurricane of freeaing wind. and seund and 
mpesing an awesome gulf of nothingness he- 
Iween the airplane's belly and the eirth. 


Then the Coast and Geodetic Survey's unique: 


nine-lens camera, suspended on cables and 
elastic shock cord, was carefully winched into 
uperuting position aver the hatch (opposite). 

Ait blast whistled through openings around 
the nine-eved monster, quickly driving the 
waist-compartment temperature down to 270° 
below aero, 

ow we were ot 21,000 feet. qur correct 
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altitude for photomapping, (Carrying an oxy- 
gen bottle, T oecrawlad forward where there 
wis heat. On the flight deck, pilot and co- 
pilot relaxed in their seats hut kept sharp 


eyes on the clials that told of altitude, sir 


speed, ocylinder-head temperature, manifold 
pressure, ond the like. 

“Holmes is fiving her now,” explained Com- 
mander Durham, lifting his oxygen mask for 
i tnement. “Our job i to get this airborne 
camera platform into pasition and then take 
her home again, Navigator and photographers 
do) the rest,” 

Tn the Plesielas-enclosed nose, Holmes used 
a Norden honthsight to control the airplane's 
course, just as a bombardier does on the ran 
over a wartime target, Peering. through an 
eyepiece, Holmes occasionally corrected for 
drift, of “erabbing,” as he checked the plane's 
pesition, Finally sutistied, he pressed) ‘his 
intercom microphone switch and said casually : 

“You may start: the cumera.” 

Sparks, receiving the command in the wnist. 
pushed a button that started an intervalom- 
eter. a device that tripped the camera's tine 
shutters simultaneously at twoeminute inter- 
mils. Each exposure produced a 24-by-24- 
inch negative that would be blown up into a 
print three feet square, At 21,000 feet, each 
picture would show a 270-square-mile patel 
of earth on a scile of 1:30.000, 

For seven hours, with the camera clicking 
ay busily and pansing.only fora change of 
film, we flew long, riler-straizht, parallel fines 
hack and forth across the Alaska Peninsula. 
Once, for good measure, we flew beyond the 
peninsula's southern comst and photographed 
the Sandman Reefs, a jageed cluster of rocks 
forming a hazard to shipping bound to and 
fram Unimak Pass, 2 strait that connects the 
Bering Sea with the Pacific Ocean, 


Pea-soup Fog Ends Flight 


Late in the afternoon, thick foe began rall- 
ing in from the Bering-Sea, TL switched on my 
earphones anh heard the intercom system 
come alive with a crackle of conversation. 

“Tt we could run one more line," Holmes 
tol] Durham, “we'd have this area just about 
whipped up.” 

“Yes, replied the. pilot, “but look at that 
fog! At this rate, it looks as if Cold Bay will 
be socked in before vou can say Shishaliin. 


ser "Eaploring Aleution Volcannes," by G. Bp, 
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And if that happens, we won't have enough 
fuel to wet to an olternate held.” 

“In that case.” said Holmes, “we're in per- 
fectagreement. Let's head back to the barn.” 

As the fog. billowed in rapidly from the 
northenst, advancing steadily upon Cald Bay 
airstrip, Durham mancuvered the bie ship in 
o fast spiral descent that set my eardrums to 
popping and whistling. 

We removed oxygen) masks, and Sparks 
joined me in staring glimly through a waist 
window at the thickening. soup, 

“OAL thmes like this," he reniarked, “a man 
it table to think real hairy thoughts.” 

Turning in a wide citele west of the field, 
Uurham found what be was looking for—a 
clear opening at the end of the runway, just 
head of the oncoming foc bank. The B-17 
towehed down smoothly, and by the time we 
rolled ta a-step we were enveloped in damp, 
ray opacity. 


Monster Camera Uses 21-foor Palins 


Later 1 watched Sparks and Hasbecker 
reriove a roll of exposed film trem the camera 
and prepare it for shipment to Survey hend- 
quarters. The roll, about two feet Jong and 
containing 200 feet of film, looked like a 
monstrously swollen version af one taken from 
an ordinary Brownie, even to the slotted 
openings at the ends. 

“Someday. just for a gag.’ said Sparks, 
“I'd like to walk into a drucstore with one of 
these and ask them to develop and print it 
for me." 

In preparation for the next mission, the 
nien then set about checking and cleaning 
the camera, a tusk that consumes from three 
to six hours-after every photomiappiny flight. 
While they worked! and talked, T learned 
something about this extraordinary instri- 
ment, only one of its kind in the world. 

“What this thing renlly amounts to,” said 
Sparks, “is nine cameras operating in perfect 
synchronization on a single film—nine shut- 
ters, nine diaphragms, nine sets of lenses and 
mirrors, nine of just obout everything. And 
if one of the nine cameras: fails, you'we had 
it—no picture.” 

This giant camera was designed in 1933 
hy Capt. O. S. Reading, photogrammetrist of 
the Const und Geodetic Survey. The objec- 
tive: to obtain the greatest possible coverage 
per photograph at the large seales required 
for detailed mapping. The pictures must show 
tlearly the coustlines and alongshore features 


The National Geographic Magazine 


such as rocks, piers, roads, buildings, drain- 


ai 


and Instrument Corporation spent two years 
building the machine at its plant on Long 
Island, New York. 

One of the cameta’s lenses Is set in the 
middle, with eight more arranged in an oc- 
tazonul pattern around it, rather like a flower 
with cight petal. All nine lenses aim in the 
same direction—straight down—tut only the 
central lens shoots» yertical picture. Tn front 
of each of the others a small stainless-steel 
mirror dejlects the field of vision, so that as 
the plane flies they photograph what lies 
ahead of it, behind it, and off to the right 
and left, 

Since these eight oblique exposures are 
really mitror images. of course, they come wut 
reversed when the film is: developeditett is 
right, and front is back. A specin) printing 
machine straightens them out again, and the 
hing exposures fit together into a single plc- 
lire a3 neatly as a jigsaw puzzle (page 200). 

From this print. by means of special instru- 
ments, cartomraphers transfer photographic 
details to charts and maps. 


Plumbing the Depths of Bering Sea 


Having covered ‘airborne operations, Jor 
and TP onow transierced to the Survey's “navy.” 
In response to a radio message, Capt, John 
Bowie of the Survey ship Pathfinder sent a 
launch to pick us op at a rocky beach near 
Cold Bay. 

Pathinder was running oo bydrographic 
survey Of inadequately chatted Bering Sea 
waters in the area between the peninsula ane 
small, uninhabited Amwk Island, Farther 
weal, near Adak. the sister ship. Ex Aorer was 
enfaged in similar work. From the findings 
of these two vessels, plus these of the Air 
Phote Mission, would come the taw materia 
for detailed, up-todate charts and maps of 
in important part of our big, burgeoning 
Territory in the For North.* 

Pathfinder's-chtef operation was depth find- 
int, a jolh ance performed by heaving a leail 
weight attached ta 4 line marked off in feet or 
fathorns. 

Today depths are sounded by the futhoarm- 
eter, an instrument which sends a sound. signal 
to the bottom of the sen unl measures the 
time in which it bounces back to the ship's 

See, in the SatinwaL Grocer: MAGARIN 
“Alaska's Warmer Side,” bey delat May Bell Grower 
for, and “Alisha, the Bic Land.” by W. Robert 
Monre, both June, 1934, 
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lowered it< four 30-foot diesel lnimeches, each 
equipped with Shoran and fathometer snd 
manned by an officer, cosswain, deck hand, 
ane operntors of the electronic gear, As the 
aunches cruised back and forth over their as- 
siened stretches of the sew, the officers in 
charge, bending over survey sheets in the cah- 
ins, plotted depth figures and position coordi- 
notes called out by the men at the instraments. 

We went along one cold, rainy day in a 
launch skippered by Lt. Comdr, William E, 
Randall, Besides routine depth finding, our 
mission was to inspect a tide gaupe and to 
install survey controls dn Amuk Island (page 
Loy). 
on wooden supports, or splashes of whitewash 
en rocks: they serye 43 ausiliaries to Shoran 
hy providing the launches with visual bear- 
ings for position fries. | 

These jobs accomplished, Randall proposed 
cntertainment. 

“Want to see some trainer seals?” he asked. 

We said we did, and the coxswam steered 
for Sealion Rock. a jagged voleunic outcrop- 
ping two miles porth of Amak, 

A few hundred yarts from the rock, we 
could hear the bellowing of its inhabitants, a 
vast herd of sea tions, As we drew closer to 
the cookery. we saw thousands of thick- 
necked, writhing creatures. Each ponderous 
bull guarded a haremoof ten to twenty cows. 
The cows, in tum, watehed over month-old 
pups. The powerful odor of the animals was 
bome te t= on the winel, 


These were Steller sea lions (Eaemefopics 


jefatey, larger relatives of the California 
yuriety that sometimes perform as “traimed 
seals’ in circuses al vaudeville shows (pice 
196). Found it most Alsskan waters, they 
are regarded as ruthless destroyers ‘of fish. 
Coast and Geodetic Survey men join fisher- 
men in looking upon them as nuisances, 


Sea Liens bmperi] Survey Parties 


"Very often when we eo ashore to set up 
controls,” sald Randall, “we have to pick our 
way through crowds of sea lions—not the 
aufest job in the world considering that the 
footing is-slippery and that the bulls weich as 
much a¢ 2,000 pounds. 

“Durinu the breeding season, abowt June, 
we give them 4 wide berth, because then a 
bull will charge a mun without hesitation, 
The cows and pups usually flop inte the water 
when men approach. But they all have pretty 
misty-looking teeth.” 


Such controls may be cloth banners. 


The National Geographic Mavazirie 


Of recent years the U. 5. Fish and Wild- 
life Service's Branch of Alaska Fisheries has 
been studying sea lions with the dual ohjec- 
tive of reducing their numbers ond putting 
them to commercial use. Tests proved the 
hides to be useless—too soft and sponsy for 
tanning; still under stuchy is the idea of manw- 
factiiring pet fomis from sea-lion flesh, 


Bottom Snapper Samples Oeean Floor 


Back aboard Poethfader we found Captain 
Bowte and a petty officer: trking a sample of 
the Hering Sea floor. This was done with a 
battonm snapper. aheayyometal cylinder armed 
with spoon-shuped jaws. Plummeting down- 
ward at the end of a cable, the snapper auto- 
matically closes its jaws upon striking bottom 
and takes a bite of whatever minterial ties 
there (page 208). 

This time it swallowed a lump of the black 
volcanic sand often found in the Bering Sea. 
The type of materia) and the position at 
Which it was found were duly recorded for 
later transfer to charts, Knowledee of bottom 
characteristics, as provided by charts, helps 
mariners find good holding ground for anchors. 

After long hours of bobbing about in the 
launches, Pothander's hydrographic offieers 
spent more hours in the ship's drafting room, 
compiling and checking firures that would oy 
to headquarters. After that it was every 
man for himeel! in the war aeninst boredom 
generuted by months at sea. 

The first night T walked into the senior 
ofiwers’ lounge, | found Lt. Comdr. Jolin 
Bover industriously plying a pair of knitting 
needles; with a ball of warn beside him und 
a aquare of brown wool steadily growing 
larger in his lap. | 

“A main hae to do semethieg to kill time 
around here,” he said-with o sheepish grin. 

“Making a-sweater, perhaps?” | suggested. 

“No,” be replied. “As a matter of fact, 
it’s going to be a dress for my wife.” 

From rooms opening off the lounge came 
the sounds of other hobbyists at work. One 
officer tapped away at leather-tooling proi- 


ects. Another worked in wood with power 
tools, A third operated a “ham radio sta- 


tion amd chatted nighth with brother hams 
thiisands of miles distant. Bill Randall 
busied) himself with on Ektachrome color-film 
processing kit, while the executive officer, 
Comdr. John C, Mathisson, whiled away his 
spare hours at both woodworking and silk- 
screen printing. 
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Charting Qur Sea and Air Lanes 


small groups of lobstermen had to cease work 
for a few days at a time. The men have 
miven ws one hundred percent cooperation, 
They're our friends,” 

As it to prove the point, o passing friend 
hailed we. came alongside in his boat. and 
presented us with half a doxen fine lobsters. 

“Thourh the lobstermen know this bottom 
as the average man Knows his back yard,” 
Ellerbe said, “there's whways a chance the drag 
will reveal a hitherto unknown shoal or lerlve 
—the kind of place where lobsters abeunel. 
The lobstermen know this and conperute ac- 
cordingly. As for seiners, it is helplul to 
them when the drag establishes areas to he 
Hat and free of pinnacles.” 


Mechanical Brain Predicts Tides 


Back in Washington, D. C.. 1 revisited 
headquarters to observe some of the methods 
by which the Survey's experts process material 
sent in by fell units, 

In the basement, roaring batteries of color 
presses turn out finished nautical and sera 
nautical charts to be sold by Survey district 
offices and authorized agents throughout the 
Nation, ‘The charts are kept up to date by 
a special crew. mostly deaf persons hired under 
a Survey policy of giving jobs. where possible, 
to the handicapped. With eraserand rubber 
starnp. they incorporate information received 
after the sheets went to press. 

In a room by itself I found the Survey*s 
lide-predicting muichine, which digesta and 
computes tide-cauge readings obtnined by 
hydrographic parties. Results go into Tide 
Tables, one of the bureau's most widely read 
publications, 

AL first glance the tide-predicting machine, 
about the size of a grand piano, suceested 
something put together by a small boy 
equipped with a mammoth Erector set and 
only a forry notion of what he intended to 
build, Closer inspection reveuled a superl 
reckon tistrumnent—an intricate arrange: 
ment of gleaming brass. cears, camshafts, pul- 
leys, weights, ancl counterweight, 

When an operator twirks the controls, all 
these finely muchined parts go into wetion, 
calmly and without haste. Enel result is the 
appearance of fieures on three cials facing the 
operator, Mathematicians translate the dial 
readings into daily tide predictions. for any 
given locality, On paper unrofling: alawly 
across the control console, two pens plot 
curves that serve ms-a record of tide ranges: 


a4) 


Mast people, upon confronting this splen- 
didly complicated padvet, assume immediately 
that it’s electrinic. So did 1. 

“AO, lodeed,” said my guide. “This is 
strictly a mechanical brain. There isn't a 
single vacuum tube, or a trmnaistor, of even 
a footoof electrical wiring, anywhere in it. 
Furthermore; it's more fun to watch than the 
apealled electronic brains: Here you can 
actually see the wheels going rouncd, rather 
than just a lot ef wires and flashing lights, 

“The important thine is that it works, and 
has heen working since 1910. Given the 
necessary duta, the operator could set hia 
controls ane crank out a prediction of, for 
example, jow tide at the southern tip of Mada- 
pacar on July 25, 2057. Normally, bowever. 
we predict tides only two years in advance.” 

Another tower of efiiciency, and af com- 
plexity, was the Division of Photogrammetry’s 
Zeiss steredplanizraph. Stated in the simplest 
terms, this device makes it possible for on 
operator to look at sterenscopic pairs of werial 
photographs ond see them os single three- 
dimensional pictures. Mountains seem to 
bulge up realistically, vallevs to slope, houses 
to rise solidly from street fronts. 


3-D Viewer Traces Contour Lines 


Working hand and foot controls as he views 
the tmage through a °3-D" binecular finder, 
the stereoplanigraph operator traces contours 
by moving a det af light between hills, arnund 
buildings, ancl along shorelines, 

The dot, preset nt any given elevation— 
sav 500 fect-above sea level—will appear to 
“walk” on land at this level. Moved to lower 
land, sich as the seashore, it will seen to 
float above it: sceoss dand hivher than $00 
feet it divides into two dots, Thus by keep 
ine his dot “walking” the opernitor muborrwti- 
cally traces a 300-foot contour: 

As the beam of Tight courses over the tmage 
it movements are transmitted instantane- 
ousty. by means of # variable-speed gear, bo 
a pencil point on a pear-by plotting table. 
where measurements are compiled for later 
use on nautical and aeronautical charts. 

As T ended my study of the Coast and 
Geodetic Survey. it seemed to me that its 
whole attitude was best summed up in the 
tithe of o bows’ book about the bureau written 
by Rear Adi. Robert F. A. Stadds (Ret,, 
4 former director, The tthe, a soft-spoken 
command which tells a helmeman te maintain 
the present course. Is Steady As Vou Go. 
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Guarded by Shicld Bearers, o Roman Emperor Endure: in Mosaic at His Sicilian Villa 
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Archeaiovivis believe the mamion near Piatra Armerina was built by Marcus Aureiius Valeriny Maxumiatein 
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Roman Life in 1,600-vear-old Color Pictures 


Archeologists Uncover Brilliant Mosaics in an Ancient Villa in Sicily, 
Preserved for Centuries by an Avalanche 


By Ging Visicio Genin 


Inspector, Department of Antintities and Fine Arts for Eastern Sicily 


Pith Linstranians from Photographs hy Duncan Edtearids 


ereen, restful, and fresh with water, there 
= has come to life in recent years an an- 
cient treasure of mosmic floors, astonishing: in 
the coloring of their lifelike figures ane the 
vastrite: of their surfwor. 

These dirimatic picture stories In stone 
bring te vivid lite the times of Imperial Rome. 
seen through the eves of its own contemporary 
artiats. They portray with infinite detail an 
anuivine variety of subjects: the courtly life 
of noblemen, African ble-game hunts, an out- 
door barbecue, relicious. customs, feats of 
Hercules, bathing scenes, even a bevy of 
female athletes Hirhtly clad) in costumes like 
moiern Bikini? bathing suits. 


[ the heart of Sicily, in a lanccape that i 


A Dramatic Art Gallery in Stone 


Asan archealosist. | have been entristed 
since 1950 with supervising the excavation of 


these treasures: ‘The site lies in mountainous. 


terrain near the town of Phas Anmering §5 
miles northwest of Syracuse. 

Here. some 1.600 wears ato, a Roman of 
almost unlimited wealth erected a palatinl 
and omate villa, marvelously decorated in 
color and design, An amy of artists, crafts- 
men, and inborers must haye worked on jt. 

Tedlay the ceilings, most of the walls, 
columns, and statuary have crumblecl awiy. 
Hut the mosaic floors remain, almost unbe- 
liewibly well-preserved through the certuries, 
a brilliant art gallery alive with human fiz 
ures, Bods and heroes, animals. fishes, and 
striking geometric patterns, No other stnele 
eroup of floor mesaics uncovered anywhere 
matches them in scope cand complesity. 

Who built the palaces We may never be 
ubéclutely sure, but there is impressive evi- 
dence that it belonged to a Roman emperor, 
Marcus: Aurelius Valerius: Maxinitaaers, 

While he reigned. the empire still held sway 
over most af the western world-—northern 


Africa, Europe, Britain, and the Near Fast. 


He died A.D. 310: at the end of that century 
the Roman Empire began its lone decline, 


A well-known Norwegian  archenlocist, 
AL? LOrange, has suewestec! that the Piazea 
Armerina rus might be the villa to which 
Masximian retired after he left pablic life. 1 
think rather it was simply his summer home, 
a place for country ease, for hunting and field 
sports, In ‘those days this part of Sicily 
would hove been a quiet, remote, and wooded 
ate ibouncing in-wvame. 

There were diggings at the site as early as 
H412, but extensive excavation did not begin 
until (929, This led to the first major’ dis- 
covery: & huge, masterfully executed measuirc 
depicting the story of the mythological Greek 
hero Hercules. This mosaic, roughly 60 by 
$0 feet, covered the floor of what was once a 
Slnvle large room, 

After World War IT the Malian Government 
made funis available for further excavation 
antl restorution under my supervision, Since 
1950 we have cerefully removed tans of earth; 
section by section we have uncovered the vast 
structure, about 38,000 square feet of fluor 
pavements, plus parts of walls, columns. 
slutuaury, and ather objects, 

Obvinusly. the villa wos designed by a mas 
ter architect with a well-organized plam. A 
private road lel inte it from a highway to the 
aouth, Aqueduct’ carried ample water for 
drinking, baths, and totlets flushed hy a con- 
tnucwsly owing stream. 


Palace Built on Split Level 


As the divgram on page 214 shows, the 
rooms themselves fall into four orenat com- 
plexes. First, at the front of the villa—the 
bottom of the drwing-—stamd the monumen- 
tal entrance. the @frivm (rmther like-an enor- 
mous vestibule), and the typical sumptioud 
Roman baths. hot and cole). 

The second group centers aroutil the peri- 
stvle. a large courtyard some 40 yards long 
and 30 yards wide. Here columns <upparted 
a cool oar the four sides: the center, 
graced by a fuuntain, wat open to the sky. 

PContinned on pope 216) . 
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Roman Nobleman Burns 
Incense to Diane for 
eo Successful Pfu 


Three men who hecume en- 
peror are beliewnd le appear tn 
thie nmiweale 

The tan feeding the sacred 
fire hes bern ilentifiod os (Con- 
stuntius (hlorus, who governed 
Rome ALD SO. An tener 
of Tiana, bow in hand, wstanrls 
on o pillar beltind tha alta 

Pisemeunted horseman at leit 
recmiled pertraits of Cometic 
this con, Constantines |, wis 
hecatie Rorie’s firat Christian 
ttiperar An! tounder al fon- 
dantineple. Here, betore biscon- 
(rmion, he appears a: & pagan 

A third potician (nicht), 
were the Herculean ivv ileal, 
ie thoueht te he Maxnmisn = =n 
Masentiua, who ackeel imperial 
power but: led tf 
“Pove 212, lower: A hunting 
dow hisrasere: the aliar-bournd 
cacriiicr shown in part above, 
Artiwins depicted the boar with 
eve downeast of its tonmentor. 


* Mounted Hunter Stabs 
a Frightened Hare 
The der trikes with wo two 
Hone hunting spear Hont- 
ers jabbed with the weapon or 
hele it steady aruinst charcme 
beasts. Stylized shadows look 
hee corved wulkine sties 
Mathie) (ew tagdile ferkery 
214 
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Roman iusextak Villa : S wile tea 
near r Piazza Armerina, Sicily Sait 


rages. < 40 “9, 730-/) 
lower, 222-3, and 226- 
227 farm pear sinc 


Great Feed = 


complete circus masaice “\ 
“ane (detail, page 228) 













in vsnibie 
‘ar a | Here visitors paid thelr 
” respects and petitioned 


ie for favors 


Thagram Qhutlines the Ruins 

of Maximian’s Sicilian Willa 
jf A Voyage to his estate took the -emperor 
=— 335 miles south) of Rome. Visitors to the 
palace left heat ond dust behind when they 
seppedl through the arched entrance at lower 
fzht Only mosaic and marble foors, crombled 
walls, and column remain. 


Caldarhum 
(hot-water and—-/ 
steam baths! 
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Vinid Stones Portray the Athletic Praweee of Honown Women in Bikinilike Garb 
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Excaveated Ruins at Piozee Armerina Attest the Grandeur of Imperial Rone 


4 cont landidike and centuries of demey balled te creer bbe pln Miusimiins villa. This vnew ifom 
the meurth looks down the columacd corridor ol tha Great Hunting Seene (diagram, peel Ia Luckoes 
wall atretehes wt Jet. Chamber of the Small Hunting Scene les in delt foretroumd, Protective mck Cuvier 
Phe Trea and mer tai Jhiecltcrs She trict 1 oda be Le cL | 


Living rooms flanked the peristvle on two  stome or elass puste painstakingly set in 
ide. The whole group lay slightly uphill mortar, Since most of the preces are square 





from the atrium, rather like a modern split they are called dexerac, from the Latin word 
level haw meaning diee Fecem for the oreat bensd liens, 


South of the peristyle, on a still higher ter- which is paved with marble, all the tors i 


race. sdcael thi thiecd ero a SF phy bes Ci eth Loe! wjilo AFE roVvereu WIth Da bee BS PLU ALE Tha 
court. ou reat dining Hall in the shoppe of are almost intact 
a ChOWeT | eeu intl a est crt Grmalber cle ar re OT Mosc WHS alrecicly cle When 


rMatni< This 8 the site of the first ex- these Moors were laid Almost | (00) wieurs 
civations. where the mosaics illustrating the earlier the Greeks designed fizures of colored 
exploits of Herewles were found pebbles ta decortte them nor. The Romans 

themselves biodl weed méikaics for centuries 
sumptuous Private “Apartments combinine the heautvy of a handsime mir 
The fourth complex lay east of the peristwle |=owith the durability of stome (pase 224), 


‘hart, centering orounel For the artieans who tant the villa. how 


near the top of the 
» hostice—a formal hall with o curved wall, ewer skilled they were, this: must have been o 
or one, at one end where the emperors stupendos job, A fast workman could prob 
throne onee stood, The toost luxurious of ably lav somewhat tess than two scare feet 
private apariaents Inv to the right wi the 1 has of figured mosaic 
asilica [ Deliewe it likely, Bowever. chat tne whee 
In front of the basilica: running the width project was completed in a relatively shor 
of the villa, waa atremendous corridor some time—perhaps three of four vears—which 
yards wide and 74 yaril: lung: niean that whole squads of craitemen woke 
Covering the flocrs of the palace were the have worked on many rooms sm Uli nests 
mosaics, ouumificent multicolored works of They cut the stones by hand. mixed and 
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¥ The Author, Using a Senle Model, Potots to the Villu’s Colonmaded Coourtyord 
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Africa Personrhed 
Bears an Elephants 
Tusk as Her Seepter 
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Scholara identified ideoliees 
Afels feom Flores Armerinn 
hunting scenes bai in ber nem 
4-WVar with Carnhagze intreduced 
4 ra efl Lhe (Tiss other liattoad 
to) “Rome some five centore 
| am vl i | | rel ich 
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netors abiteped.antire mnagerics 
from Africh piel Asm to dic mi 

ricdes (rnack honie). Thon 
rtci| jar ferocity, were Oieosi 
erteeminater! orth bree 
Thies courtvard panel show 
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Roman Life in 1,600-year-old Color Pictures 


pitte, using pincers to place precisely the 
right colored squares In exactly the right 
auices, Then they leveled ond polished the 
nhnished floor. 

The subject mitter of the pictures was 
often choten to sult the room they decorated, 
Por cxample, the daitinwe, the entrance hall- 
way to the house, portrays a respectiul group 
welcoming the Jord on his arrival 


Bathing Hubits, Styles Revealed 

A similarly apt choite of subjects appears 
in the baths, which actually incluce! not 
only hot anc cold pools but a gymnasium 
and steam room ws well. (in the floor of the 
vestibule leading {rom the perisivle to the 
baths is portrayed the lady of the household, 
the demyead, taking her two young children te 
bathe. ‘Two manis follow, carrving bathing 
gear ancl clean clothing neatly folded 

These fieures not only throw ticht on hath- 
ing customs of the times but on such things 
as childrens shoe stvles——sandals with black 
strape—anl tardies’ hordes: combed back wand 
piled on top of the head, leaving the ears un- 
coverce, Oddly enous h. 
one of the chitiren 
shown with one trian. 
eular eve: 

Tosailes 1 other 
parts of the baths 
show. appropriately, 
bathers In various 
aioces of cressing and 
undressing, and ao 
sticky, athletic younw 
main getting a tubdown 
from a slave. mn the 
Hoot of the /riendurien, 
or cola baths. pleasant 
aquatic scemes lene sut- 


fireal pootthes. at hiilprs 


mosphere. Four small 
basis, each carrying 


tao cherubie fishermen, 
oat an the mpnolne 
sarlice of o sea ulive 
with fish. Around the 
bonts a throng of myth- 


Ica Marne creatures 
form oo garlond—seg 
nvmphs, Tntons, and 
others, 


The pelaestre or gvm- 
nastum.of the baths has 
a Spechicular moswec 
depicting the (prcns 
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Maximus, Kame’s great arena (page 228). 

The dominant decorating themes theowgh- 
out Maximinn’s country estate ore. quite 
property, autdoor sports, hunting, and) ani- 
male ‘These reflect not only the Interests of 
the owner but also the use he made of the 
Villa. 1 suspect that his visits there were nur- 
mally from Aurust to October. after the worst 
cf the summer's heat and before winter mude 
travel clifficult. 

Perhaps the most striking of the athletic 
scenes, Lo modern eves at least, decorates the 
floor of aroom off the peristyle, a room | have 
named the Chamber of the Ten Maidens 
(pise 213), These ten young women wear 
very brief twu-mece costumes brightly colored 
in red and green. They perform gymnastics 
—running, jumping, discus throwing, bu! 
pliving: ane other cumes—on the lawn. 

Of all the villa’s mosaics this one has at- 
tracted) the ot attention in the popular 
press, for obvious reasons. Vel it probahty 
Wea Hot a partool the otiiial villa floor at pll 
but wae addec| a century of #5 luler, The 
faces and bodies of the girls are drawn in a 


Fable in Mosate: Winged Heast Cages Hunter 
This single epivode, in which trapper becimes the trapped, startles visitors 
It occurs in the trreat Bunting Scene 
mgly, mithology = fancifel byte is called o criifin: 


Hult hon: hali 


Lathe Suibiliet. Mat lem! Glenperegthde Mle 








+ An Elephant en Route to Please a Roman Mob Loses o Quayside Tug of War 


Plarta Armeting’s Greut Hunting Scene covers a corodor about S yards wide and 66 long. Tis episodes depict 


the chase, captuce, and transport of wild animals, Keepers here chain-biul their prize up a ganeplank 






































Mounted Heaters Drive 
Stumpeding Stags 
into 2 Net 
The author belkeves Atrican 
cmitsmen deagnerd arcl leicl the 
Mize Armerina miusades in thie 
of inoue veurs. Other pcetininie 
rtitt ma hin a 30 to AC Pee 

fhe Small Hinting Senne 
(elt) depicts aportemes pur- 
SU game thtoeagh the coer 
trvskde tear the villa. “The 
Cacut Eluntine Scene hebaw 
boi pases) shewe an expece- 
ton io supoly tiock tint: m 
Home g Cinloway Li thi 


* Hunters Drag a Rhine 
from an African Swarip 
Romain cou crorvcte rite 
this ton of fury bieh on thels 
isi of tavoriic jpnimal: WE 
peril expeditions sight the 
rhinocecas in the Sudan: and 
Ethiopia Lows permitted the 
tumicrs to requisition {ood and 
lniiving in any Roman previne 
Two oversecte superintend thin 
fob. AC hippopotamus (above 
Hands lieliv-dies in the marih 
Los of essere, or miosule 
stitre, otecures ther lewmed, 
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Crewman Wrestles an Indignant Bird onta the Gangiway 


Thousands of tiny stones wend tte this teteil from the fnaing pare 


which cit nol come inte popukirity 
until the fourth and fitth centuries. vilso, we 
clin see that this: merdaic overlies an earlier 
veal pattern of scuires and stars. 

Animals and bunting Scenes occur every- 
where, but nowhere on such ms grand scale os 
in the specu wlar Corridor of the Great 
Hunting Scene (paues 220-225 and 224-227}. 
Here. unrolled before us as if an a gigantic 
acral 66 vards long, is an almost photographic 
reverd ot one of the most aslonishing aspects 
of ancient Roman lite, 

The Roman populace had « passion for ptti- 
mals, the larwer and (ercer the better, whether 


stwit 


otha 


amply on dispiay in cages 
of rit tev! in the arena 
aeainst each other of 
fawinst men. Vendhones, 
or mock. hunts, became ao 
maar diversion of Roman 
life. They must have 
bern sinilar to the ‘bull 
faehts Stil held in some 
countries, except that tions, 
livers, leopards, rhinocer- 
oses. und even clephants 
requaced the bulls. 

To satisfy public de- 
mune for these pagan apec- 
tacles, Roman 
ahd nobles 





CTT res 
went to 
ustounding lengths, At the 
opening of the Colosseum, 
AD. 80, for exaniple, his- 
torns rece that 5 000 
animals were killed im 100 
days of mock hmts. 

Frecuring animals for 
the shows becanie 4 major 
problem for the GoOnern- 
rietit partic Laer 
borden to provincial Re- 
man officials in Africa and 
Asia Alinor, Soldiers, 
professional Hunters, ma- 
bie ters 
took part in‘ claborate 
hunts, drivin the animals 
Into nets. ane pits 
Lewsis were curried by ox- 
cart to the Mediterranean, 
trinsterre to ships. anil 
eventually sailed up the 
Tiber to Kome. A. triagi- 
cally large propartion died 
tn route. 

The whole process is 
porta ei it all symphony 
ai color on the floor of the creat coridor 
The work was obviously done by artists who 
knew the subject firsthand; my own belief 
i¢ that these floors were laid by craftsmen 
specially imported irom Ainca. Indeed, the 
Emperor Maximian himself may have seen 
hig-game hunts while campaizning in Alrica 

{long this enormous moscale lions, timers, 
leopards, and panthers stalk through @ lan- 
scum: of rivers, hills. marshlands, ond pine: 
oik, and palm forests. Aynters follow them 
armed with spears, 2hields, une lussus; some 
fre mounted, some afoot. (Captive antmals 
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Strugdiing and Kicking, Ostrich, Crane, and Antelope Board Shap 


Many animals died on the voyage between Afrien ond Ttaly Lichters, curried the surcivars up the Tiber 
fo Rome, where they were shown at ducksite, Entering the Coloweum, they might ight one another or be 
hunted in wetting: modeled on thelr habitut. These wild pessengers are hustled up a canenlank, Trissei) boar 
and counted catch jo 
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Riderless Horse's Liquid Eves 
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oe to Re be Se oe as ot 
Guards on Horschack Convoy Oven Past Leopard and Lion af Their Kills 
Wild aninials of more than 50 kinds predeminote fn the mosaics of Pinsen Armerina, sureesting that the owner 
TEA nssinatels fond of the cheer ] hernahi hes ect wivicl coolers hi atimian 2 ariteams icl poet aacrifice form 
Chetaila in: this episode of the Geest Hunting Stone tnilicate that ite cheikners kaw their sebjocts firsthand 
Here flood) guehes from the nostrils of am addos bearing a spolte! etecntioner on its back. Phe ley torn 
from ite kill and smoris wt imbrinbes A Reman teamslter and bik Mourish fstienint urer ther voked brit to 


Preater eee, Lontempearary oftslhs portray od clrivere. tiankera ite] titiners ip exmct dress of] the times 





2 
Speaninan Launches on Attack on the Lion as Cart with Cage Rumbles By 
Imperial hunting expeditions, planotd a thorouchly i any campaign by the legions, kept circuses and amphi- 
theaters filled with will animals, Augustus, Rerne's fire emiperir, clitined 5,200 lions and loeparids destroved during 
his rule, Pompey chowed 002 lions at one tire, Trijan's rein st a record; 11,000 animals were pull io hove dled 
ta celebrate a angle yietore 
Anne fie spear af the lion, the unter at woper rerht demonstrates that ecli-preeration offen compelled) men 
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Roman Lite in 1,60(kyear-old Color Pictures 


are shown being dragged with ropes and 
chains up flimsy-looking gangplanks bo wait- 
ing beats, 

Perhaps the test curious figure in the 
Whole corridor, however, is a winwed lion, a 
mythical eriffin, crouched in the middle of the 
hint and holding in its cliws « barred cave. 
From between the bars peers the wochegane 
countenance of 2 man (page 219). 

The other main category of subjects chosen 
by Pineza Armerina's master architect for his 
mosaics is pagan mythology. (There Ie no 
trace of Christian influence to be seen any- 
where. | 

Pagan gods, goddesses, and heroes, in fact, 
are scattered liberally even throuezh scenes 
that deal realistically with Roman daily life. 
Diana, goddess of the chase, looks down aver 
Roman hunters. Jove, Hercules, and. others 
survey the chariot race in the Circus mosaic. 
Orpheus and Arion, both mythological mu- 
sitions, charm with their lyres respectively 
the beasts of the forest ond the monsters of 
the sea on floors in two of the <«maller living 
Tens 

By far the dominant mythological fieure in 
the villa, however, is Hercules, and the Jarce 
misaics which portray him ore, in my opin- 
jon, Piazza Armerita’s masterpieces, 


Diners Gaxsed on Exploits of Hereules 


These cover most of the floorin the great 
dining hall, ar. triciminem. This chamber 
nommally held three couches on which diners 
reclined while they ate. The custam was for 
three men to share a couch, making a total 
of nine around the table, 

In this vast dining hall mosaic art achieves 
an unsurpasee! grandeur. In the center, in 
heroic-sized figures, are shown the monsters 
that Hercules; hati god and holf mortal, had 
to overcome in his lerendary labors. 

These tasks were an earthly penance im- 
posed on Hercules by his master, King Eurys- 
thous. before he could achieve immortality. 
‘They incloderl strangling a lion with his bare 
hands, killing a many-headed monster, -the 
Hydra, and ewintually invatline the under- 
world, Hates: itself. 

Other parts of the mosaic show Hercules, 
victorious in all his labors. in a frivhtful 
stritmale with death, which he could net con- 
quer, Finally, crowned with laurel, he takes 
his place among the gods on Mount Olympus. 

The emphisis on the Herculean Weend in 
the villa is important. It has a direct con- 
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nection with the Emperor Maximian and the 
history and politics of his relgn. 

Actually, Maximian was only a co-ruler, ap- 
pointed by the Emperor Diocletian ta help 
overhaul and run the unwieldy Raman Em- 
pire, Under this plan, Maximian ran the 
westem half of the empire, Didcletion the east. 

Diocletian, to add to his prestige, claimed 
to be under the direct protection and guidance 
of Jove, the chief Roman god, and decreed 
that Maximiin enjoy similar patronage from 
Hercules. Maximian duly changed his nate 
to Masximianos Hercullius, and adopted Her- 
culean symbols, even to the shoulder patches 
of his soldiers (page210), 

It is not surprising, therefore, to find in 
Maximian’s palace this series of magnificerit 
niosdics portraying the story of his patron, 
And the climactic scene of them all, to me. 
is S01 another, in the eastern alcove of the 
great dining hall, 


Massacre May Symbolize Roman Wictories 


This is the Massacre by Hercules. Here, 
ina creation worthy of the hand of a Michel- 
angele, Hercules come to the aid of Jove 
to slay with poisoned arrows five rebellious 
tiants who threaten the god's throne on 
Mount Olympus itself. Just so had the faith- 
ful Maximian come to the aid of the Em- 
peror Diocletian, perhaps only shortly before 
this mosaic was made, to quell rebellions in 
Britain, Ettrope, and Africa. 

After Maximian's death the villa. continued! 
to he used for hundreds of years, by whom 
we do not know. We find evidence of pe- 
riehic “alterations ond reconstruction lasting 
into the sixth and seventh centuries. 

The beginning ef the encl probably come 
after A.D. 800, when Muslem Arabs arrived 
in Sicily and the site was temporarily aban- 
dened, The Normans, who followed the Arahe 
some two centuries later, reoccupied it and 
huilt-a town around the site, 

Then, after the Normans, came the clisaster 
to which we undoubtedly owe the preservation 
of the mosaic fours. A series of floods, catised 
by reckless overcutting of the forest on 
near-by mountains, burial the whole struc- 
ture under tons of earth, 

It is this earth which we have now «0 latw- 
niowsly removed. Our next task fs cleart To 
provide a protective covering over our price- 
less treasures, so that these ancient mosaics 
will continue to he preserved for firture gen- 
erations to see. 





Along the Storied Incense Roads of Aden 


BY HERMANN F. EMTs 
United States Consul at Aden, 1951-1959 
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for Exvpt, or for Rome, hearing the exotic 
frewht of Tndin onl China. the frankincense 
and myrrh of the Hadhramaut. [In time, sea 
routes, capped by the Suez Canal, doomed 
this traffic. But the old tracks across mesa 
and walt remain, the skeleton of tocay’s 
primitive rood wrid, and recently 1 have 
journeved by jeep along more than one, 


“Tndigo Warriors” Halt Jeep 


To traverse Aden’s desolatr, starkly beawti- 
ful hinterland by such trails is to enter 
world seemingly frozen in time, Inpervious 
to the fruits as well as the fevers of progress. 
And yet... 

| was driving down the sandy road from 
Mahfidh te Modis one searnng afternoon, sep- 
arated) from my guards, when suddeniy two 
half-naked tribesmen appeared out of no 
where. Waving their rifles: they sgnaled) me 
to stop, 

Aulagi warriors, they were the drab yet 
hauehty eaters of a venerable culture—the 
Matin. moon worshipers who once held sway 
aver all this region and waxed fat on the tees 
of the great caravans, Their torses gleamed 
like gun metal from the mixture of indigo 
dye and animal fat with which they ereased 
themselves, partly for adornment. partly as o 
skin lubricant. A rag bound up their lank 
locks: rauaed fetes, of sarongs, drooped from 
their waists, In each mans belt was stuck 
the inevitable curved) and heavy-hilted knife, 

One warrior put his hand on the jerp door. 


l rapped his knuckles livhtly with my cant. 

He jumped back, surprised, and anerily cde- 
miainded why f had done that, 

“The jeep is not yours.” I said. “Li you 
need food or water, you ate welvome to iL” 

He sucked his knuckle «a moment. 

“Min eate? Who are vou?” 

“The American consul irom Aden,” 

“Ah, Sahib, we are but poor and hungry 
Bedouin, and worm ure our feet, We travel 
lo Mudia, where, it i& said, nien have come 
seeking workers from among the tribes. In 
nicarit would be quicker,” 

[ gave the pair a lift and thought no more 
nhaut it until, some five weeks later, | was 
Visiting the oil refinery at Little Aden, A 
volng worker steppel up to me and said: 

“Don, You remember me, Sahib? [am 
the man to whom vou gave a. ride” 


Tribesman Beeomes O14) Teechnicion 


I stared at him. He stead smiling at oe in 
clean overalls, his hair clipped, his flesh filbed 
out with nourishing food. T checked with his 
supervisor. The Aukigi-apprentice was:com- 
ing along fine, he said. An corer fellow, he 
wotld soon make a eoed technician, 

Change, then, does come to the Predector- 
ote. Not wholtsale: as vet. but fithully— 
sparks struck from the anyil of Aden Colony 
where the changing. impact af Western ways 
on an okder civilization resounds mast sharply. 

When one jeaves the Europeanived confines 
of the Colony ond crosses into the Protector- 
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ate, one encounters not just a different world 
but a far older one. In the decades before 
my coming, the hilood feud had ravaged all 
this lind, and no stringer moved unamied or 
without a wuard. Even as I write, fighting 
hat amin broken out here ond there. 

In short, [| lived in southern Arahin between 
1951 and 1933 when pence, first established 
in the Protectorate’s eastern sector by the 
remarkable Harokl Ingrams, was filtering into 
the more primitive western portions as well, 

A British political officer, Ingrams traveled 
from wadi to wadi, often with his equally re- 
mitkahle wile [Joreen, cajoling, arezuing, 
Heating, occasionally threatening the local 
shelks antl tribesmen. Backed by the Influ- 
ential Sultans of Quaiti and by statesmen 
like Abu Bakr Al Kaf of the Hadhramaut, be 
ewan litth lay littl ta -suoceerd, 


Britain Keeps the Peace 


In time, peace spread westward as well, A 
mere hanidinl «of Brith administrators, 
muided until most recently by the then Gov- 
emor of Aden, Sir Tom Hickinbotham, have 
perseithed tribe after tribe to halt it= sancuine 
feuds, allaw the catavan routes-to be opened 
to peacetul trade, and actopt advice and coun- 
se) from the government of Aden: Active en- 
couragement, too. is beme given to public 
health, education, and aericulture, 

An occasional clash has occurred, of course, 
and once | nearly blundered into a dawn at- 
lack by Haushabt raiders on a Lahe} fortress, 
Butoon the whole [owas able; as few before 
me and few since, to journey safely through- 
out this remote and fascinating realm. 

[ used te poss often through Lahe} and 
came to know very well it sultan. Sir Ali 
Abdul Karim, Few rulers: of the Protectorate 
possess so vigorous and versatile a personality, 
fewer ill an intelligence so nimble, 

lt wis in Als capitul that 7 was. offered 
a lion. The orivin of this offer fells’ a lit 
about the country, The lien, a fine dark- 


Aden ond Its Protectorate 
Flank the Suex Kun 
Visitors to Aden. 4 Rrithh Crown Colony, rarely 
Venture out inte the Protectorate, sime. 112.00) siuate 
miles of tableloncd ond! desert sharing the vaguest of 
borders with Vemen, Oman, ane Saudi Aratia, 
Almost toadless and wateriess—and en tar oil-leee— 
the Frotectorute elie no meager living. Notas 
ectking scrub for cimeb and farmers qomiching the 
satis of wailis tealize only dimly that aticent silk 
ant! spice cairewans preset (heir wai 
Only sizuhle pert breiweren Sues jul Barba, 
lives by retecling and dhew tric. 
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Aden 


mined beast, hacl been given by the Emperor 
of Ethiopia to Ali’s half brother, Fadhl Abdul 
Karim, when the latter was sultan. [) and 
with various charves against him, Fadhl left 
the country, taking with him, [ was told, his 
harem, hic bagpipe band, and a share of the 
IPeASury. 


Lion Eats Hole in Sultan's Exchequer 


This left Lahej with a lion but scant funds 
far its upkeep. Within a month or two, in- 
deed, the lion had eaten o stable bole inthe 
exchequer. Ina desperate effort to balance 
the budget, British Adviser Arthur Watts 
eked me. among others; to acdipt the animal 

Reluctantly [declined Seotes of rots used 
to plague the run-lown dwelling we then 
nocupied in Acen, and it was tempting to im- 
part a fon te police them. But the cure might 
perhaps have proved just a trifle drastic, 

Thowh I took muny short side trips inte 
the interior, my principal sortie encompassed 
what the British used to coll the Great (ir- 
cuit—a 1.500-mile journey from Aden up 
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Along the Storied Incense Roads of Aden 


The tisk of the survey unit is made no 
easicr by the fact that many Arabs regard 
it as foolishness, or worse. They eat locusts 
—aritd, ground into paste, of deep. fried, 
“Allah has sent us this food. Why should 
you destroy it? The desolation which le 
custs can bring means littl to a trbesman 
tending a few goats on barren hillsides.* 


City of the Prophet's Descendants 


Tarim ts the city of the Sayyids—descend- 
ants of Mohammed. One of the more hand- 
same cities of the Hadhramaut, it boasts many 
imposing Indo-European buildings. 

We visited a fine library given to 4 local 
mosque by the Al Kaf family of Sayvids- 
another gift to Tarim from the Al Kaf was 
a new hospital, nearly completed. 

During the Moslem month of Shatan, the 
road from Tarim to Qabr Hurd is usually 
busy with thousands of devout travelers on 
sivard, of pilorimage, to the tomb of the 
prophet Hud. Some come on camels and 
Comkeys, Some in cars, many more on foot. 
This year, however, differences with tribes- 
men caused the trek to be canceled, 

One of the few wavfarers we did encounter 
wes awondering magician and his drummer 
boy. While the boy beat his tambourine. 
the old man performed several simple tricks 


int us, topped by one that T cannot easily 
explain, Taking a heavy four-foot spear, 


he inserted its steel tip in the socket of his 
eve and then balanced it uprizht for nearly 
a minute, his hands at his sides, 

Such contemporary feats prepared us in 
part for the shrine at Qabr Hud. Here 
the prophet (the Biblical Eber) is said to 
have: fed, pursued by enemies. His camel, 
exhausted, collapsed at the foot of a great 
rock, Hud was ready to despair, when the 
rock cracked open. He dashed into the gap, 
and the fesure closed behind him, 

A white bechive dome now surmeunts the 


* Sco, in the Nattoxa. Geocrariaic Mananee; “Re- 
port from. the Loeust Wire,” by Tony and Dicker 
Chapelle, Agril, 1953, 


Paje 250 
+ Squeezed Between Rock and Sea, 
Mukalla’s Houses Con Only Go Up 

As a port, Muballa ranks a poor eccond to Aden, 
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rock, Entering, one can see a. rift in. the 
uranite, some 10 feet long. Stuck to the rock 
and along the walls ate thousands of threads 
ond hits of string leit by Moslem pilgrims as 
offerings, Chutside Hes an enermous boulder 
called the Noga, Hud’s camel, petrified for 
all time. At the foot of the hill lies a ghost 
town, silent and empty, oocupied only during 
the three days af the pilurimage, 

Two moter routes drop down from the 
Hadhramaut to the coast. We chose the pic- 
tunesque West Row, which rons from Henin 
to Meshhed; thence to Hojarain and south- 
wits past the mouth of the. palm-green 
Wadi Duan (whose villagers, like cliff dwell- 
ers, bullel their many-storied houses on the 
stecp sliupes}; up und over ‘the harrowing 
Jahi Pass ard across the jal to Mola Mattar: 
and finally down the Jong grade to Mukalla, 

Few sivhts inv the Frotectormle are more 
aweseme than the jols. Stony, doy, desolate, 
these hich plateaus stretch almost without 
Hetinition into the distance, their monotony 
broken only by the sharp-lipped gorges which 
Split their surface from time te time. 

Fer all its lifelesstiess, the jol is an ex: 
hiliniting place to traverse. Pere. at seme 
6.000 feet, we seemed to be wandering across 
the windy roof of the world, And when we 
cume asain to the descent beyond Mola 
Mattar, our excitement was mo less. 





Corkscrew Trail to Reninte Mukalla 


lam not referring to the view of the cnast, 
That ts spectacular, but it was not my im- 
mediate concern, | was more interested in 
keeping cur cars from skidding over the edge 
of our rough-hewn, corkscrew trail and tice- 
chieting downward from crag to croyr, 

We rattled into Mukalla safely enouwh that 
afternoon and headed for the home of our best, 
Col. Hugh Boustead, Brtish Resident Adviser 
to the Eastern Protectorate. As we drove into 
his compound, a squad of Hadhrami Bedouin 
Legionnaires rushed aut, fell in, and began 
smartly to dress the line, 

Grmaning to myself, I buttoned my: khaki 
shirt amt began to dismount. All through 
our trip, when word af our arrival had fone 
ahead, | hod had, asa visiting consul, to re- 
view the local guard of eager tribesmen. Grimy 
and tired, | was-about to come to-attention— 
when Colonel Boustead dashed down the 

steps, immaculate, strode to the head of his 
troops. tind look the salute. 

A few seconds more and he would have 
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Dinkelsbihl Rewards Its Children #55 


[very Year This Medieval German Town Repays a 300-year-old Debt 
to Youngsters Who Saved It from Fire and Pillage 


By Cuartes. BELoEn 


Woth Photographs m Color by the adurher 


| ED-HOT cannon bulls soared over the 
 Famparts of Dinkelshthl, aimed to set 


™® fires und blow up the arsenal. Disease 
raged during the siewe, and the war-weary 
councilors of this little free city in Franconia 
hud just received wretched news, The troops 
they had counted on for relief would not 
comes after all, 

These fearful days during the Thirty Years’ 
War of 1618-1048, when a hondtul of children 
miraculously averted the wrath af the ¢en- 
quer Swedes, come ti life every July in 
the pageant pictured on pages 257 to 268, 


A Child Touches a Conquerors Heart 


The children, « the fegend goes, ap 
proached the Swedish commander in the 
murket plice just a3 he was about to accept 
the city's surrender, Inturiated by Dinkels- 
blitil's stubborn resistance. he was determined 
to Tet bis tras lout and burn, But ane 
tiny boy reminded him of his own son, whe 
had recently died. and so touched his. heart 
that he spared the city from pillage. 

[In temembrance of this happy event in 
16327, Dinkelsbuhl hones its littl saviors at 
the festival of the Awtderceche, or Children’s 
Treat. in a setting that looks like movie sten- 
ery jor a fairy tale. But coring my recent 
visit. ta photecraph Dinkelshiihl’s reliving of 
the past, | discovered that this ronantic 
hackidteys is as muthentic as it looks, 

Spurned by time. the walls and bustians of 
Dinkelsbiiht still stand intuct, encircling the 
town and surmounted by 1S medieval towers. 
Four additional towers, massive aod syure, 
fortify the town putes: Carved stone fown- 
thins and halftimbere) howses os much os six 
stories high appear bardly altered in three 
centuries and more (page 266). 

Thal so many venerable structures remain 
so well preserved struck me as remarkable 
enourh. But what makes Dinkelsbihl espe 
cally noteworthy among medievu)] towns is 
that so littl has been added throuwh the 
years to overawe ‘the past. 

Even before crossine the moat to the 
towering Waormite Gate, [ sensed that this 


town in the fertile hile of what is now 
western Bavari must have dropped off to’ 
sleep Jong age into lasting tranquillity, 

Near by the dark Wornitz River reflected 
the walls It moved slowly as the clouds, 
and the air was full of the smell of hay and 
the buzzing of bees: 

This quiet present, IT learned, stems from 
the bustle of a thousand years ago. Here, at 
the crossing Of roads from Verice northwanl 
ti what iz now the Netherlands and from 
Struishoure east to Vienna, the German King 
Henry | ordered’ many of Dinkelshihl's early 
fortifications. He commanded that one man 
in every nine work on the walls, while the 
other eight should till-his feld ws well. ae their 
own amd store away a third of the harvest for 
troubled tines. 

More walls went up-as the town expanded 
in the 12th and loth centunes, offering pro- 
tection to freaimen and runaway serfs alike. 

Quarrelsome kntehts and cebelliows peas: 
nots terronzed tbe countryside. But Dinkels- 
biihl, now proclaimed a free city subject only 
fo the guthority ef the emperor, flourished 
behind its solid walls. Its citizens were to le 
tried nowhere else, Froud of its own courts 
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unt constitution, Dinkelsbihl grew into a 
miniature republic, fostering crafts and trade. 

By imperial decree, cloth made and meas. 
ured itt Dinkelsbihl was not to be measured 
again elewhere—u highly prized privilege for 
its weavers and dyers. Tanners did well, 
too, and ambitious smiths bought iron in 
Styria to forge into scythes for sale as far 
away us Switzerland. 

Grain and powder mills sprang up, and 
a4 mill to press ofl from beech-tree seeds; 
also establishments to thicken cloth and make 
it warmer by moistening, heating, and, press- 
ing it. An unusual mill became part of the 
town wall asa fortinitsown right. Tt burned 
in 1923 but was restored. Swans still vlicde 
in the moat that mirrors its walls. 


Favorite Stopping Place of Emperors 


Dinkelsbihl's prosperity mounted with the 
imperialhy granted right to hold annual mar- 
kets and firs and to collect custom fees. A 
further commercial boost was the power to 
punish anyone who bethered  tricdesmen 
headed forthe fair. A town gate still shelters 
i picture of a severed hand with dripping 
blood, as a warning to itinerant evildoers. 

The town's growing wealth was reflected in 
a new ring of walls and, within it, increas- 
ingly impressive buildmgs, notably St. 
George's Church. Its Romanesque west por- 
tal, dating from 1270. shows inscriptions left 
by crusaders, But mast of the construction 
wis dane in the [5th century, resulting fn 
one af southem Germany's most beautiful 
late Gothic churches, 

Emperors liked to stop over in Dinkels- 
buhl, where they were always welcomed by 
the town councilors in the market square. 
They received useful presents as well. Thos 
Maximilian 1 and his wife came by on June 
[27. 1870. and collected, among other things, 
14 tubs of pike, 14 tubs of carp; 28 bags of 
oats, and 21 pails of wine.* 


The Town That Slept for Genturies 


But 75 years later less eracious visitors 
broweht Dinkelsbih)] to the verge of ruin. 
Here ts what happened in one bad vear 
during the Thirty Years’ War: 

The French took the town in August, after 
seven days’ bombardment. The Bavarians 
besieged the French in November and threw 
them out. Before the next harvest was in, 
the Swedes: occupied the town. Then the 
Bavarians retumedct. 


The National Geographic Magazine 


Dinkelsbith) suffered eizht sieges anid con- 
quests altugether, and the plavue alune killed 
nearly two-thirds of the town’s inhabitants. 

In a way Dinkelsbithl can thank the dis- 
asters of yesteryear for its prosperity today. 
Its wealth and commerctal influence blown 
away by wir, the town slumbered behind its 
walls. Industriglization passed it by, and 
Dinkelshiihl remained forgotten, 

Then, late in the last century. artists dis- 
covered its rare charm: As one enthusiastic 
writer put it, Dinkelsbith] recalls the past 
as impressively as if it had sunk into a flood 
hundreds of vears ogo and only just emerged 
again exnctly as it wos before. The popula- 
tion today numbers 7.200. Hut more thon 
300,000 visitors come each year, are some 
45,000 stay ut least a night. 

An American traveler in Dinkelsbihl some 
years ago ote Bratewrsi—pork with spices, 
fried ina pan. Recently be detoured 80 miles 
from his toute just to eat another Bratwurst 
there. Even better known are Dinkelsbiihl's 
friedl and boiled carps. 

But the main attraction if, of course, the 
festival hongring the children who saved the 
town. Near-by Kothenbury, by the way, also 
puts on a patent to celebrite its escape dur- 
ing the Thirty Years’ War. To save his town, 
the mayer took ao dare and downed nearly a 
tallon of wine in one draught. 


Cittens Grow Beards for Festival Roles 


Scores of UMnkelshijhlers take part in the 
week-long festival—dressed as town oounci- 
lars and guards and Swedish officers and 
soldiers; Those whose roles call for luvuri- 
ant beards start growing them richt after 
New Year's to be properly hewhiskered by 
July. The festival itself begins with a play 
representing the beleaguered town council 
deciding upon surrender. The climax comes 
in a town square just inside the Warnits 
Gate, when the Swedish commander spares 
the town for the children’s sake (page 26-4), 

“Always remember the debt of thanks vou 
owe them,” he says. 

And throuchout the festivities the children 
ate Indeed well remembered. They get more 
than applause. Each child gets a cornucopia 
filled] with candy and cookies—alone with 
three centuries of gratitude from their fairy- 
tule town. 


*See, in the Nattowar Geocrayaie -Macaree, 
“Dinkelshiihl, Romantic Vision ‘Fram the Past,” De 
cemiier, 1934 
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To 76,000 Feet by Srrato-Lab Balloon 


269 


Two Navy Meteorologists Reach Record Height with a Light Gasbag 
of Transparent Plastic and Survive a Fall of 144 Miles 


By Lr. Commes. Matcoum D, Ross; USNR. Asn M. Lee Lewis, USN 


When Commanders Ross ond Lewis were preparing to invade the stratosphere, they found 
that the detailod reports of the record-breaking National Geagraphic Society-U'. S. Army Air 
Corps fight of negriy 21 years helore were still among the best sources of data on the upper 
dimasphern, in afpreciation and in recognition af The Society's fone and active interrst in 
the tratosphere, ey have contributed this narrative of their historic fligtt.—The Kditor. 


4 the pointer of our sensitive altimeter 
climbed past the 72.200-foot mark, 
continued its unhurrie! sweep to 72.400, and 
egin a resolute assanlt upon still hisher 
numeriis on the dial, 

Within our aluminum gondola, the Strete- 
fab, high in the near-vacuum of the upper 
atmosphere abowe Seuth Dakota, we muxed 
at the instrument and groped for sultuble 
words, The workd’s record altitude for a 
manned balloon had just been topped. 

Lee finally broke the silence. 

“A lotof very fine people have pissed this 
way,” he murmured. 

The tibute was a subtle one, Indeed, in 
the figurative sense, a great many people had 
passad our way—all the hundrests who had 
helped earlier balloonists achiewe their goals 
and the hundreds more who had helped ts. 


S te but with reassuring steadiness 


New Vehicle for Stratosphere Explorers 


In those next few flecting minutes last No- 
vember 8, our altimeter—confirmed by ground 
tadar—evistered 74,000 feet, this surpaes- 
ing, the record of 72.395 feet, about 1334 
miles, established hy Capts. Albert W. Stevens 
and Orvil Av Anderson in the Zorpfarer J, 
Like thet, we took off from the hill-sheltered 
Stratobow!, 12 miles southwest of Rapid City, 
south Dakota. Our own ascent very nearly 
coincided with the 21st anniversary of their 
Hight. made November 11, 1935, under the 
joint sponsorship of the 1. S$. Army Air Corps 
and the National Geographic Society." 

But far more important than uo. record is 
the ijact that the feasibility of penetrating 
the stratosphere with a Heht, relatively in- 
expensive oman-carrying balloon of poly- 
ethylene plastic has now been demonstrated. 
This. we beliewe, marks a new era of explo- 
ration of the great frontier just a few miles 
above our heads—a region now being invaded 


mere and more by rocket planes and missiles, 
and soon by man-made satellites,+ 

For more than nine years light plastic bal- 
loons have been carrying a variety of inetru- 
ments high-into the stratesphere in the Navy 
scientific program known as Skyhook. Mean- 
while, some of us deciled that this gosxemer- 
thin, transparent material had been developed 
to such o point that it could be trusted to 
carry human observers as well. 


“Hope to Go Hivheer . ..otoy Longer” 


Our flight to 74,000 feet proved that this 
confidence {5 fustified—even thowch a mal- 
functioning automatic valve released a burst 
of gas when we reoched our ceiling and 
brought us down a Jot sooner (and faster!) 
than we had planned. ‘This. year we hope ta 
fo higher and stay longer, 

During a portion of that 1414-mile plunge 
to ‘earth, our gondola dropped at a rate of 
about 4.000 feet per minute, and we had 
little or no control ever the balloon, 

By dumping all our 300 pounds of ballast 
and by mithlessly tossing overboard some 
200 pounds of instruments and equipment, 
we showed the descent enouth to make wu 
safe londing in » sandy basin 18 miles south- 
west of Rennecly, Nebraska. 


* For full secounts of the Explorer JY flight, see, 
in the NATIONAL Groenapinc Manage: “Mans 
Parthest Aloit.” January, 1954, and “Scientific Re- 
elie of the World Record Strtoephere Fight,” Alay, 
(36, both Gy Capt. Albert W_ Stevens, ‘See alec 
“ational Geographic Seckety-U, §. Army Air Corps 
Stratinphine Flight of 1935 im the Balloon £2zplorer 
We (Contributed Techical Papers, Stratoephere 
setice, So. 29, published in $946 by National Gea- 
graphic Society, Washington, D.C. For liriel ossaes- 
iment of scientific results, sce “Twentieth Anniversury 
of the Epoch-making Stratosphere Fight by Acplorer 
Af" SatiowaL Ciockariic Macarte, November, 1955, 

Tice, in the Nariowan. Geocuriic Macamve 
“Spite Satellites, Toole of Barth Research," by Heine 
Haber, April, 1990; and “Avintion Medicine on the 
Threshold of Space,” hv Allan ©. Fisher, Tr, Auseust, 
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(ur stomach-sinking cdtop, while by no 
mtins 2 tea party, was wot the wild, near- 
fit! misicdventure one mivht imagine, The 
Oince of Naval Research. sponsor of the 
Hight, fad provided well for every contin 
Ero Vhave is sliepencherd het een the 
mtlols wood the bhalloan, we carrier! a (1-foot 
cureo paruchute (pee 280). TH the ballaon 
hetel Tai bed entirely, this larve parachute would 
have opened to lower the comiola gently to 
earth. And the big cargo chute had foiled 
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Bhi thi Second, With @& Sralerl cht heals We 
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To 76,000 Feet by 


balloon is:by for the best means we have for 
making such studies in detail, using human 
ohservers, A gondola suspended froma hub- 
ble af gas provides a stable viewing platform 
that con hang at a given altitude for hours. 
Research rockets with autumatic instruments, 
id even manned rocket aircraft, go higher, 
but they remum only brief minutes on the 
fringe of the great void. | 

Thos the purpose of the Navy's balloon 
program is strictly scientific: altitude records 
are incidental. Our 76,000-loot mark, while 
personally gratiiying, was not certified as o 
world record, That would have invalved prior 
atrangements with the National Aeronautic 
Association, 


Medical Tests Made by Radio 


Because of our abrupt descent. we could 
pot carry oul our screntific mission in the 
frst attempt. But in one field, research in 
avintion medicine, our colleagues say that we 
were about 110 percent successful! 

Why 110 percent? Because the emergency 
tave observers an unexpected bonus, an op- 
portunity to record our reactions under stress. 

Threwybout the fight we bore on our bodits 
tiny electrodes that picked wp pulse and re- 
spiratory rites, the sounds of our breathing 
and heart action, and even the electrical im- 
pulses of our hearts (page 274). This in- 
formation was broadeast from the gondola 
and recorded ata ground station anc in a 
laboratecy aircraft circling far below. Within 
the plane Capt. Norman Lee Barr. Navy flight 


sutigeon, Tecorded these telemetered responses: 


Tf the readings bad indicated dangerous physi- 
Hlogical changes, he would have immvecliately 
radioed a warning (page 281). 

The information obtained is now vader 
study by Navy medical experts. 

The day of our flight was a cold ane—only 
three degrees above zero at dawn, our take-off 
time. We bod been routed out of our motel 
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Page 272 
+ Wind Tosses the Transparent Bug; 
Plastic Rips and a Balloon Dies 

When thie duplicate of the Strato Lab's etivelope 
Was Inilabedd al a mouring poet meer New ‘Brichton, 
Minnesota, winds of & toa 12 miles an hour tore the 
bag. To escape tricky grountl-hevel guste, the tal. 
looniates tegk their equipment to South Dukota'y 
Stratethow!, a natural depressinn shielded ly #oo- 
ioot hills tpage P76) 

In this vew the plastic Inflation tube extents 
acres the hag tke a drawstring. A smnll pilot lal- 
Ingn in the upper right indicates wind. drift. 


Strato-Lab Balloan 273 
beds at Rapid City for steak breakfast at 
lam. From that moment an we were bore 
along in the brisk, minute-consclows program 
established hy the Navy's operations officer, 
Comdr, Robert ©. Cochran, and our principal 
contractir, General Mills, Inc., makers of 
the ballin. 

Pull on long underwear... have electrodes 
attached... wriggle inte pressure suits: ... 
The routine was familiar, even to the pre- 
Hight “bloodletting.” For days before and 
after the fight we submitted ta the unpopular 
netdle of Chief Hospitulman W. K. Border, 
who drew blood:samples far analysis. 

Getting: into aur suits. normally o difficult 
chore, proved easy, ‘The Air Force had loaned 
Wan expert on these tailorsnade yarments, 
Lt, Broce Pine, Once we hacl our feet in, the 
punts, this muscular young giant seized the 
top of the suit carefully and, in turn, lifted us 
Off the floor several times, so that we-slid into 
the fabric like sausage into a skis, 


Balloon Thinner than This Poge 


At the Stratobowl the balloon was.a mon- 
strous, silver jellyitsh straining at is Jeash. 
Ground crewmen had besun pouring inte it 
the allotted) 40,000 cubie feet of helium. 

It heartened both of us to see, striding 
around the balloon, a tall, thin figure in a 
‘man-from-Mars” pressure suit Eke ours— 
Charles B. Moore, cur friend, Instructor in 
the art of ballooning, and the Strata-Lah's 
alternate pilot. In 1049, while chief of bal- 
loon tesearch for General Mills, Charlie had 
made the first manned fight with a plustic 
fushag. Tf the polvethylene envelope had 
some imperfection, he would spot It. 

[t must seem to the-reader that a balloonist 
pushes his luck rather far when he relies upon 
it plastic material thin enough to see throush. 
Indes. Navy polyethylene balloons are only 
two-lhousandths of an inch thick—iAinwer 
ihan fhe poge these words are printed an! 

But that is the key to success, for it saves 
an enermons amount af weight, permitting 
srialler balloons to lift heavier payloads to 
greater altitudes: 

For example, the rubberized-cotten eve: 
lape af foxpforer /i—a gigantic 192 feet in 
diameter when fully expanded—weighed 5.014 
pounds with its various accessories, Our own 
balloon, only 178 feet in diameter, weighed a 
mere 595 pounds, including valves, In fact. 
Explorer [7's ballast alone weighed more than 
our ballon and its load. 
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The gondola, howsed in a small tent lived 
been strung up like a giants kettle between 
four stout poles—the same piles that sup- 
ported the Maplorer £] irondol. Still sound 
they had remaimed! in the | 

And still seund, thourh a mellow 
ald, was our own shiny Strate-Loh 


pew! for] year 
L) eat 
Despite 
its newly PLN tec pape ee ree the gondola had 


been built in 1246 fora proposed Sovy-spon 
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That 


orincipally becuse of 


gored stratesphere fight to be made 
renowned balloonist Dr, Jean Piccarid. 
pileiti was sbandoned 
the limitations of pheetic Alms: then beim in 
westivated fur bender cee, 

For the Sirofte-Lao’s equipment 
tions, aod general spick-and-s[in wppeannce 
we could thank both General, Milla and an- 
other able contractor, Winken Research 
of Minneapolis, Mitnnesota. 
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[rit., 


Seale Checks Balloon’s Free Left 


, cottee break 4 Firl ches boon OL ite=- 


cure suits... the minutes slipped away, Sutil- 
denly it was time to go, aml we crunched 
across a frozen field to the gondola, now sus- 
mended beneath the balloon, and clarnbered 
awkwardly inside 

To launch with sufficient rate of rise, thue 
ivercoming ait that might dash the gondola 
o hillside, we bad to have a certam 
amount of free lit—excess of lift above the 


Weraqirist 


mount required merely to suspend the load, 
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This can be determined by the pull of the 
halloon apainst a scale 
With the aid of the two ranking General 
\fills engineers for Project Strate-Lab, Harold 
and Dick Schwoebel, the 
was carefully checked against the Tree lift ane 
adjusted. Then w pilot balloon was released 
te check wine) cet 
I lost it.” Lee said from the upper hatch, 
Tt logked ecod to me, 
lowed, “Of course, if-vou're ready to chicken 
oot. UT) geo.” 
We bath lwurched. It was a littl lite to 
Sehicken-out,” or lose one's nerve 
Seriqusty, Lee,” Charhe shouted, “rt went 
etrierhi Liye ind wih well ghowe the rim wher 
focleared. We'll let‘another one up 
The second was-reported equally successtul 


Froehlich wei tit 


Charlie Moore bel- 


“(ood a, (harlie,” said Lee 
“Hirold, are Mal osked 
Froehlich nodded from beneoth the pondola 
Al) set, Loe?” 
“Ready, Mal” 
“Let her gol: 
We were airbome 
how 
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The time: 6:79 a.m. 
[the Ks yet, Mal 
could se nothing throwh the lower hutch 
“Pine, Were going straicht op. 
‘Are we clear of the rim?’ 
BA Ot oe Were 
Were starting tu 
see Lie ele, 
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atewer to our unspoken question, he came on 
the wit and reported that frozen brakes had 
delayed the take-off of his flying liboratory. 

At 8:47 am. we gave our altitude us 70,500 
feet, with a gondola temperature of 38° F. 
and a relative humidity of 460 percent. 

When the Strata-Lab leveled off at 76,000 
fect, our sense of isolation from earth could 
not have been more complete. 

The interior of the metal sphere was pleas- 
anthy sunlit: the temperature rose to a com- 
furtable 40° F. We breathed with ease. for 
the atmosphere of our Infty chamber coomed 
fresh os a sea breeze. 

Just the same, we kept a careful check on 
the instrument thot registered oxygen, pres- 
sure. Our lives depended on its reading. 

We had now secended above 965 percent 
of the earth’s atmosphere. 
thickness of aluminum, separated us from a 
near-vacuum. Ao leak: could have whisked 


away our life-viving gas, fed into the gondola 


from o five-liter tank of liquid oxygen, 

But the reading held steady. Thoueh the 
cabin had been pressiriged at the equivalent 
af 17,000 feet, we were breathing an otmos- 
jihere in which the oxygen content had been 
enriched to a point slightly higher than that 
at-sen level. Meanwhile, chemical absorbents 
were keeping our carbon dioxide and moisture 
content well within tolerable bounds. 


“Firmament of Surpassing Beauty” 


As we neared top altitude, Lee rubbed the 
frosty condensation from one of our Phexighes 
side ports and peered out, “Maléolm,” he 
exclaimed, “look gt this!” 

The earth was almost ‘totally hidden by 
cirrus: clonds, ul from the horizon Wp we 
gaged pen o firmament of surpassing, breath- 
taking beauty. 

To wi as meteorologists, the sky"s ap- 
pearninee was meiningial and extremely in- 
teresting, Unfortunately. we had only brief 
minutes, instead of hours; for study, and our 
observations did not agree entirely, 

To Lee the sweep of sky adfacent to earth 
seemed an intense white, but this intensity 
winshed almost immediately above the hori- 
zon. It became part of a band of white, 
several desrees in width, that shaded to a 
very delicate blue-white at tts upper extreme. 
Here, with definite demarcation, the sky 
chanzed to blue, light at first but sain 
deepening to the shade we knew os earth 
dwellers. 


Qnly a ’s-ineh 
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Above that narrow band of familiar blue 
—nd again abroptly—the colar gradually 
darkened into a hue seemingly alien to the 
sky, a magnificent shade indescribable in its 
richness, 

Thus Lee saw two narrow bands, one of 
white and one oof light-to-mediom bite, and 
the second was termimited by a well-defined! 
deeper calor. Mal, on the other hand, saw 
the distinct white band, but the blue above it 
shaded very gradually into the darker tones: 

From the upper port we could see 20° from 
#enith. ‘There the sky appeared nearly pitch 
blick to both of us; yet, to our disappeint- 
ment, we saw no sturs. 


“This Is an Emergency Wane 


[t wos time to get to work. We groped 
in equipment bags for cameras and light 
meters, The first order of business would be 
a picture of the instrument panel = Lee 
stretched out his hand to accept 2 camera— 
and at that moment it happened. 

We're going down.” Mal said. It was not 
an exclamation; his voice was puseled, almost 
dishelieving. But the altimeter needle was 
dropping. 

Quickly we jumped into our seats, fastened 
safety belts, and booked facepintes; on our 
bese helmets—emergency procedure, 

To each of us the association of hitting 
ceiling and sturting downward meant but one 
thing—our balloon, in same unknown manner, 
had superpressured, or built up too much pres- 
sure of helium. We knew the capabilities of 
plastic ballowns: the demree af superpressure 
they could withstand was almost infinitesimal, 
Doulitless the envelope hol burst 

Now would come the long, sickening plunge 
to mic-altitudes, Our cargo parachute would 
blossem in the stratusphere, but the atmns- 
here there lacker) sustaining density. We 
must brace ourselves for a fall of thousands 
of feet per minute before the chute took hold. 

Suddenly the descent rate quickened. Our 
stomachs seemed to tise and float around 
within our bodies. It's the same initial senca- 
tion one gets in a fast elevator descent, but 
creatly enhanced -and prolonged. 

Lee hit the radio transmitter button and 
bean broadcasting an ureent cistress message. 
As he released the button, the voice of Dr, 
Barr filled the gondola: 

* _.contratulations. Congratulations on a 
fine flight!” 

Mal clasped beth hands to his helmet and 
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We drained the re=t of our ballast 


there Wis Tome to hw iy in fareleng iI 


eet the descent tate began to cr Ep up. i 
pest) | OU) bese peer ou pirbae reached 1,20) 


| a ut CCH We Were Ad within 


the tropsphere, the rate cid) not rcrense: star 


varied between only 1.500 and 
L400 ieet 5 minute 
| ‘ Pa f Pee Ph | Li 
Lnuther word] conference ensies hi 
lel hae tri wk 4 lj : «ab 
CUM PPGs= A PL Lat WU Be ir] 
feevattee ecrtiil ie vo leo TT eras, & 
OS HRT Ee SOL tin T Loe Doe Tees Lee 
1 4 5 i 
Aono. Bot shovwid we rely pon the caree 
Cnu be nee s into the Bacllaned: 
Soro Gi roll dow @& Mmoun- 
=“ 7. ee “ : L 
[ TCLathae Wwe h LH TEN ie | ‘ thi 5 wield I 
much sater. ' 
1] 4 1 | ] a Z eg 1 7 1 oa ct te 
St Fite) Geen cumped by actuatine 
ms oUtide the wands iH 


etrurcted 


© faoing Down! The Hag ar 35,000 Feet 





Fis Desk Aloft, 


-.. | j Th 
Lollonnmi ats by Kadina 





fa. el 
ty guess the tment ofim- * Gondola Lands ot a Nebraska Ranch: 





Each of us trict 
pact, exclaiming “Now! Now!" Meanwhile, 
we were only 7,000 feet high and descending 
better than. 1,000 feet per minute. 

The hatch covers-staved with us until the 
last minute. At several hundred feel above 
earth we jettisoned one of them, jumped into 
our seats, ond fastened] safety belts. Lee 
kicked the second cover out at 30 feet 

Our final task, firing the explosive charte 
that would sever the balloon from the gon- 
Joli, had ta be Judged to a nicety, Uf the 
balloon were free! tod soon. we wold fall 
like a stone. Tf too inte we would hit, bownce 
like a ball, and then fall heavily. 

As a safeeusdtd against accidental release, 
twe switches hurl to be closed befere the firing 
mechaniam woulel work, Mal threw the first 
one ond. seconds later, just at the moment of 
touchdown, Lee closed the second. The @on- 
dala rolled te one side, rebounded to an, up- 
tight position, and was still, We had. been 
aloft four hours and four minutes. slightly 
less: than half the anticipated Wight time. 

Injuries? Not a9 much as a scratch. The 
descent tate at impact, about §00 feet per 
minute, had been double the normal landing 
speci. hut a thick styrofoam panel beneath the 
pondola cushioned shock 

We clambered out, shook hands, and took 
a lone. appreciative look at our surroundings, 
In the distance we saw our balloon, foating 
oway on the wind. It was liter picked up, 
intact. 15 miles svutheast of our landing place. 

Our colleagues say we londed m a bleak, 
Well, they're literal- 
minded; to us that spot in Nebraska ‘will 
always seem o&¢ beautiful as a flower garden. 


desolate, sandy teasin. 
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Visitors Guther Quickly 

Voused careo parachute has colhiper]) af the ood of 
Ite Hines. Cut Ioowe of the motmetit ol impact, the 
endow hee drifted of: th was recovered inti 1 
ies away. The extreme dragifity of polvethyhea 
balioges forbids their use o second time,  Usdalh 
they gre given fo the finde, Formers pirize the 
material as a wrapper for foods in the deep freeze 
Phe sare qulestance is used Tor hues li whith house- 
Wives liuy carfats, ofanits, and other produce 

This view worn shot trom the fying laboratery 


* Acirera of Capt Albert W, Stevens and Onil A 
Anderson, wha piloted ~-eploree ff, the weronauts 
unfurl the flag of the National Geolkraphic Societ 
cu-speincar of ihe reecril-tregking 1945 Tight. ‘Theis 
feet are bundled an polvethylene fo shut out. cold 
Phototrapl wie thade by an dirplane pilot whe 
lolhowid the holleonsts dian. 
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ENGINEERS 


..-ask yourself 


iliis question: 





‘Am | completely satisfied 
where | am, or merely content?” 


Are you completely satished where you are? Have 
you Wondered iF your dream of the ideal engineer 
ine pesition will evermateralize? Maybe you feel 
that your individual capabilities are stifled, ane mot 
fully tecoenived, or that there is an unfortunate 
“SItuathon YOU. Carn surmount. 


You will fe just the career opportunity vou ure 
secking at-Northrop Aircraft. Where is deep satis- 
faction in being associated with o recognized 
leader in an industry. Throughout 17 phoneering 
years; Northrop has achieved many notable od- 
vances In the design and development af aircraft 
and cuidied missiles for oor country's debemse. 


As a member al Narthrops engineering team you 
will nd opportunities which you may not have 
enjoved previeusty. You wall have the chance to 
apply yours lt cid high [ara eat (No jeuts im brcet la ite 
initial ond advanced pases of desterk Greet cles ela 
Then. Tou will bes Bren beesh anc vaned fe a ha 
ments thar will be welcome challenyes Td) WOrLr 


init tree, kill ard experience. 


AMONG CURMENT INSPIRING PHOWEOTS 15 
Northrop s new supersonic trainer plane. ore of 
the leading jet aircraft now being developed far 
the LI... Air Force, This versatile new dcipA con 
provide the basis fora whole family of modern air- 
cratt, selecting clearly the Northrop enginceriny 
philosophy of producing more air power per dollar 
Another challenging project is Northrop’: Snark 
SAb-62, the frst Intercontinental guided missile to 
isclosed by the U.S. Air Borce. Many new 





be i 





\NORTHROP 





weapon svetems now in design constitute a nearly 
lititless held of wetivity, in which vou can playa 
sathying and important part. 


is ADDITION, you ll enjoy working: in North- 
raps new multi-million dollar engineering and 
Srienc center mow fhe irre com pleticin SUE Law 
tharne, Calilomia. This extensive group of air 
conditioned buthdings will house the tools and 
equipment needed by scientists for the onslauecht 
Gn temecnow's frontier of research 


REWARDS AT XonTenor are in keeping with 
the opportunities. Por years, Northrop hus been an 
ind wstry leader in the BVAPERE ot bop elutes. PN 
monous benelits include pail lite, health and acc 
dent (Sw ELAce, PST CHL |? pare bent LCORIE deperilents, 
a paid retirement plan aod two vacations totaling 
more than three weeks, each veor, at foll salary 
Aral bo assist your growth, Northrop will pay 85% 
of your tuition Hf you wish to pumuc engineering 
studies tn courses related ta vuur work. 


Your family, teo, will fod satisfaction in your aie 
cation with Nerthrap Aircraft, In sunny Cali 
fornia all may enjey tamy different attractions the 
year round. Nearby schools, universities and othe 
educational and culeural centers offer facilities 
mnsurpassed anywhere in the world 
‘VASA 

Why not get further information regarding these 
top-lewel engineering positions’ Write tu the 


Vice President, Engineering, Northrop Atreruft, 
Ine., LOG Enet Broadway, Hawthorne, Calif, 


AIRCHAFT, INC. 
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Mention the Mathonal Geographle—Ie identifies you 


You can’t ...there’s glorious 
scenery everywhere in Canada! 
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‘J Sean find such a thrilling variety of infaresting places to ee 
pacing Wings tde And by tunicig your visit tor FALL. WINTER of SPRING. 
“ull avout) the peuk outst crows, really gat lo know Europe, 
Phas fee calorful-gustoms and meet hey friendly, hospitable people. 
“Thea, ton, tsansportation and reservatinns are-easier to obtain 
A holiday in Ewrope costs fess than yoo might think! 


es peur Tiare! Agent poet Ter further | mt asics win aie a AVEL i omemesion 
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Mention the National Geagraphir—Tt ulentifies yoo 
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the most exciting car in the world today! 
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BPESBO?TrO OF1Vihbos. Beer rPelLib es eonaTOos 


New Torsion-4ire ride! De Soto for 
Sy hae 8 conpletely new suspension 
combining torsion bars, owfrider 
sprimes and BUC GOte exualiien trea. 
It gives you at exciting lewe! nde 
corners without lean or sway, and 
prevents “clive” oe qpuick step, 


New Torqeel lite tratiemnission! 
Moet advanced trameniaion built, 
TorquePlite gives «a smooth Gow ai 
power and exciting new ectaway. 

Py eet Triple-Kange push-button 
contral] Simply touch o button of 
De Soto's new Triple-Range push 
button, mn proto vou fe On your 
way | Positive mechanical control 

ete Fite het Sones stv bite —the new 
thape of mition —upawieot tail fire; 
lower-than-ever lines plenty of hieacd- 
room and 32°), coene witerhehiche rca! 








New super-powered Val engines! 


"6? De Sote enacines arn phweriul e|f- 
He aCmT, Teer Pee ed—y nn inatant- 
lv for quick. safe passing. Your choker 
oS mighty W-6's| 

New d-Senvan air conditioner! This 
compact mnit—mounted Out of the 
way wnder the clash — oud 
heats te winter. Kemeves dust and 
rey her, (hve ample set of controls. 


i ALnattie4r, 


Piz Baile 


WIDE MEW PRICE RANGE...STARTS CLOSE TO THE LOWEST! 


sdluecriecd  Firntlipe — bigh« 
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Fire Sweep—blg iow hi Flredoamea 
“rime por PhS — rina uf ita ohes 
Does We (Pee? oe ee edd ee Cae] 


Prunce. 


fore pre es ee he * 
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Sew glamorans interiors! Fach “37 
Die Soto knterter featores luomurioud 
und daoahle oew fabricea with muart 
aceenting trim and a bemutiful omw 
fioht-etyleed imetriumcni patted, 


eww gel vered power fenbares: Ya 
can have vour chaee of the finest 
pewer feature ever offercel in an 
automobile! See the new De Soto at 
WO De Scrtoe Plymouth: dealer's. 


hi it duiignimed 
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Fortitv angers oft gocier-fed Lake Soaepiine. 
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at 


In . | cy ‘Vé r . r a 1 ia | | ~ rk 
‘way out West in the Montana Rockies 


There's something to excite every member of your 
entire family in Glacier Park— mountain toil-riding 
or hiking for the kids, trout fishing for Dad, 

restful hotels and wonderful meals for Mother and 
for ull, the most breath-taking scenery in the world. 


Go Greof Norihern.. . 


start your vacation the moment you step aboard 
Great Northern's streamlined Western Star. 
This fine train takes you directly to the 

doors of Glocier Pork. 


For informalion or reeerwntions on teavel te Glicior Park 
aod other Wintern vocation areas, write FP. G., HOLMES, 
Pager J rage Manager. Dept. N-27, Gooml Northern 
Hutiway, St. Poul 1, Minnesota, or conmuli your 

hinrest ticket of travel igen. 
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In Old Ken tucky 





YOU are Offered More anion 4 Amenicone 
é fer ore enpry 


For Your Vacation Dollar 


For Your Vocation Pleasure 





c} fi i i fi il il 

For Your Vacation Days One Yoars as cetcne ‘at 

: i ‘ ; I he nCiLES i La 
FAMOUS fofse Larns if too 

. | { bea Lora / Tl ] 
Bluegrass region! j 

Eres reg > i ae ee ae ov 
Kentucky parks, famed as . eit Tw Tar 


—— 
the finest —— 
Puce (le rit fianing in all aregs! ot aa ==-= IN ONTARIO YOU'LL FIND 
Sar ey a, boating, water a: RESTFUL, acted SAT 


Hine? } het! much hy art hi 


' t i 
ities!) (amie on up and ape 












TRAVEL TIPS 

Liberal US. ceusiom eaempftians 

i” fine Conedion oad British good 
Cond feast Cnd Stchommocotbeon 
More milea of toll-free highways 


Sofé in the Union 
» Kentucky, where tbere 


is mo sales fax!" 


zr ; Le ia Conodao's 

LT " ) ee J ‘at Vocalion Playground 
Albert 8. Chandler Georver nar . SSS Se | 
Denke McDonald, Onterig Trovel Hostess 
F dl Room SO), Parliament Bldgs. Torento 7, Oat 


4 Piece tend me free Iiefoture obo 
o) trie, WERE EEA, 


DEPARTMENT OF PUBLIC RELATIONS WE 27 
Frankfort, Kentucky 








Fisgee otc ime oer. free Goide Poi ehay) Bentecky 
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we wont forge t ‘ 
... and how Hartford Medical Payments Insurance 
helped us when we couldn't help ourselves 
(Based on Company File #T6RALISS32) 


Rain kept me from telling that the revael 
atloedl bool post been oi herd. 

When Detepped on the brake, we skidded 
crazily across the road, crashed through the 
fence. Both ow wife ond I were thrown ont 
as the cor overturned, Luckily, the police 
got us to a lespertaal fast 

From my Hartford Antomehile Insurance 
Service Card they got the name of any agent 
hock home and wired him, The very next 
marine w clam representative fray thie 
Hartlord Accident and Indemnity Company 
was of my lievleaidle, 

What that man did for we! He saw teat 
our every need was taken care of. More than 






5 
= 


anee he went ont of his way to do Little, 
friendly thines for ws, 

hou Whe LNnCoOnSC hs at hore. It Wy a= Ld) 
ilave helore lye easvalel bie mayer from thie 
hospital, Meanwhile, the Hartford man bac 
arranged for an anhbulance and a regitered 
nuree—to toke os 460 miles hack home! 

Under our Automobile Medical Payments 
Insurance, the Hartford Accident and 
lndennity Company not only paid our hos 
pital oil medical bills, lvant protic for the 
amhulines ad nurse, too, 

We got wonderful treatment from the 
Hurthord. Take my word for it, their servier 
can't le heat. 


Look forthe Sioe—svmbol of the Hartlords—on ony polis 
you buy for vourear, vou hore, your business or your farm, 


Li's the way toe fast. understundme hel like this, ne maller where 


vou are. The Hartford Group conpinies have ner Chore 2b 


eneqiies and over 200 well-placed claim offices, Soo competent 


Hartford man—tratoed lor service and pee dio look oul 


for wor wellare—is olwave within rpuste 


vout Lroulides over te bir! 


ask your Insurance broker about Hartlord insurance today. 


Year in an! veor ont youll do well oithy thn H ar [ to i iy ra | i 


Hanrtronp Fink INsvnawce Company GROUP 


See your Hartlord Fire [insurance Company Group Agent or 


coll You can torn 






Hartfard Fire |asurance Compan 


Hartford Accident ond Indemnity Compan 

Hartford Live Steck Insurance Coonipany | 

Citieens Insorance Company of New Jersey ........ Hartford 1S, Connecticut 
New York Underwriters Insurance Gampany........ Yew York 38, New Yark 
Northweetern Fice & Marine Ineurance (Company 

Te ios (pts Fire ln ureanee {cern peak 4 eas me eV be eam Dem ca im om Viewer ee parlia Fi Winneania 


Heritnet pod 


Moestion the ational Geagreaphic—t: 


99 OUT OF 100 COLOR PHOTOGRAPHS... 


We ore proud of the tact 
thot, during the past years, 
99 out of every 100 color 
photographs by staff 
photegrophera of 

the National Geographic 
were mode with 


LEICA comeras. 





EF Letts, ibf.. 4h Pou AVEHUE, EW FHF fae, HLF 
rc = i i i . i 7 " i Tl i i @ i 
f= = 1 E oh wm a5 ae : wh i. fa I ita Coad iad hh Lee 
LEH SEED: CGéAN_ME PF 2 3 aici ceartce oe ee 





faze 






New thrill 
in trave! planning 







World's only Musical Travel Planning Kit 

16 brochures plus Mitch Miler muecal) 
Guy, exciting “European Holiday” brings 
your dream trip to life in Broadway musical 
style. Features TV stars, Mitch Miller magic, 
orginal songs sic melocdics, (fers valuable 


travel tins om 33's rpm Hi-Fi Record 
VISIT 16 EXTRA CITIES Gels S0G who reat bee igi a 
ot NO EXTRA FARE ca Qe ae Rg 00 


Over 100 § AS Extra-City Vs a i | ra = a ae ape nn ey eee ee eee ; 









rips to choose from. Most * SCANDINAVIAN “AIRLINES SYSTEM 
include London and Paris 638 Filth Ave,. Now Tork 20,7, Dept. G-2 [) cates City 
sand for detaied flues | ie Face: mend, PREC dnlden Chat, Cj a at 
{| C) tricked ie $1.00 for complete SAS Trove oe 
ROUND THE WOR LD TOUR i! Manning Lk tet FH petioaie ene of brosur a rl eo 
A your ttivel dhaims come i SCAU OINAVIAN a" i 
= CLIT fi 
tro. Four continents—cites, ieee Pee Pa = eee | Picespatt 
scoa, islands with magic ij Tiga 
names. Ser your travel agent. a Meds Pp —— D Secondo 
oe" na on . 
Ask about Pay Later Plan i City Giote —_— 





te 


Ment ia lie National Geographic— lt identifies Fug 


PLAN A WONDERFUL 






Covteie ef The Milecutee Jey rel 


Cucta.qinh 


The featun® story in this ‘issue of National 
Geographic Nlagarine 4 just a preview of 
the wonderful things Wisconsin has in store 
for you this summer Youll find fon for the 
Whole farmly in hesapitahle Wisconsin... ae 
Well aa deliches dairvlund food, unevcel led 
h a nooo nod Aton cimet betiget prices’ 
FREE VACATION ' J Bucky Badger save, Phe open rood 


PLAN AIPA G - T fev ly io Weiseorsia, 





let od send you this 








Make this free kif your Wis 


. <i = Wieoortn Comiervetion Depastinent 
contin quide 4 rondert 

guie Oa: MOA rt Stete Office Hdg., Room 75, Madison 1, Wisconsin 
Pleas ifted me com~lete Wiseanain yatatllion kil including beak in 


color, map, fiheog regulctions, ood sources of gddithenal regional 


vacotion! Pick your faworite 


spoty with fhe help of Bucky 


Botiger’s beowhtul full-color Pierre tet 

booklet... plus mops, eect: 

sources Of regional informa- Acdrein 

hon ond fishing. regulations! City wane ore 


ee 


ee ee 


this is the Year to See... 





View Lede in Ue 
(olot- be. Tell 


THE NEW ARGUS C-44 : 
_ only 9090 50 : where miss-htit td nak SU wtorcl ei trl 


r i " F | 4 
— aver lovely oltt monsions .. . “Where miaem 
teri alti len 


: . highwavs tuke you through romantic old 
A Lens Second to None (Cintugon | 


| river tons and fertile plantation country , 
(2.8 -oivies Your pictures remarkabic 
clarity throweh all fens epenings. 
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[wo Equally Fine Accessory Lenses enin oll 
| Tele phate anu Wh bile anh | couple as 
nutomateally to the rangefinder 


ra 1 
wa? Foeg ee lita ft POLE wail ether wir hat a 60 


5 ! 
wurse, of proting into the bare of 


here menderm resorts ane 
i ba f _ 
oid-fashioned hospitality await wo 


Pilgrimage Time 


| Spring Cet Cel a Ea 


New Bavenet-lype Lens Mount lets 
y at ae DE “h chSse 5 Wi 1th ju mn O u[f hi: i 
twist OF the wrret 

New Variable Power Viewfinder 


uecessory clips right on Lop ol 






| Wigsiselpal wel with it ooiies 
CumMcrik—ZIvVes YOU A Scpuruic view- 
Gnelee | ten i sain oi Alag acess MHATCHEE 
mn +h _— Cate) MoS SLE > TiMiil- Merch WT 
Ing the Ron, 

re COLUMBUS 
Color-matic Setlings make wonder April 3-7 


ful, life-like color «slides: lis @nay to 


sie-iocans time when 
Mississippians dim ants Litil- 
Lim. ceesbiirrye ane open the 
| Scnutins mcs PT iticent 


homes and gardens to the 


VICKSBURG 
take as snapshots, Morch 1-21 


GULF. COAST 
Maren TF-20 


Sadie leotint Com Pie ROLLY SPRINGS 
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Mac nificent bet ond ANI Kix rectations y 
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Wi ‘none Cadillac car & imminent on the Amer- af such rare lusurv? Its Intertors bre beowtiful and 


can motormy scene, it is usuolly expected thal the eracious plmost bevond belief 
CH] wil be dramateally mivanced m every wi 4 Ane how could unvVone hive prechec a ote 
But no one, not even Cadillac owners themselves car 0 brillant in performance? Its. new power, 
1 ff 1 | : gory : = F A ‘ 
was Pol Prepared Tor the mapmuicent new Cac Line TSSPOnsIVENeSss Od cise Of NANGHNe art wou 
which vou see pictured bow counterpart even in Codillac's clorious past 
: 7 2 | I I Fy i ” mn ] = 
But then. bow could anyone have anticipated a We supemst that you pay vour Cadillac dealer an 
i 
motor car as hemutity hold as th veel “cor ocarly visit for a personal demonsiratior 
7 Hl | = ul | 1 bb | Tl re | il i] 12 | }f pie 4 | Lit LL Tr WEELI 1 1 [ I 11 n “hcl ' | Ti | 
lhenrette ri I ah, i i LT orecedent. io Oe i ae rl t| 4 | ee ie 4 pa | | i| ts i il | ii 
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A CAR 185 A MUST IN EUROPE 
fi J i Pa al i oe iss @ @ 

CITROEN DS19 
THIS ADVERTISEMENT 15 OF ere sod 
PRIME IMPORTANCE TO a oe eee 
EVERVOSE PLASSING. TOGD 
TO EUROPE THIS VEAR 

















Tou knee whit a caf mean 
heey Abrogal, it wil] mean 
eh Prices. PR ere Prrek [1 
places bo pol, 5 ina Thiigs to eee 
anal yet the the i  aher 
Oils cor of wor ote will give 
Whe complete freedom you ; CITROEM SERVICE [5 
desere for yan Varna AVAILABLE ALL OVER EURGFE 
AND IN THE UNITED STATES 


Crees ial loli SPORE Nemes In Boma, OOEW you he 


HHiLiy of having @ Go Gen eTES WET LY Fie Th Faerie, bond 
new. RaER all necessary dovwenwns, fede peur eer Ara nnavat Avner cf Feady jor 
Te ITV fy airs Ti im a Al if bh i ba Lhe Fleer ic Way of Pe Wel ip RE ing 
fachore feputchose the car in dghlars af & Punranteed price THs ne a cee 


bor eer boule 


CITROEN 5S 19 is one of che com you can buy end bring back Ge the | | 
foot fiat wvincsk ftois ee only cor Le teoture 6s Mande elmer 
Gudtle (cli mer ec ia Lie Wiad les power brakes, paywer wheering ood the unigu 
THOM ATION giro] mapension, Alan ayuileble is the PAN HARD 5 Passenger 





FHE PANHMARD) 3 Powenge! Seda Sedan, ome of joey best sellers in France, and the extroordinery CITROEN 
ane cf dhe Boel eclline cafe in France BIW gegheor a-seaer, the Oe eco: car if Lae: wri 
today! Combines Thiet. Care if Ob 
1 (wernt of a Lope Car 1 185 inchin!) FOR FREE re ET, FLU ae Lane ru pet rc Plan, 
* Feonomy of a Srl] Car 40 mpg.) write or tint the factory akaswrparia toda 
Performance of a Sports Cat ie — 
Saati ithe of lie Le Mat Cc ii # R oO -- A 
S4- hour Pace J . 
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ome to St. Petersburg 
and the wonderful Son- 
ceogst—where winter ot 
just a memory, where 
folle ore friendly and 
have more fun! 

The “Sunehine City™ 
and it. Beaches offer the 
moat exctting outdoor 
ceports—ftrhing, swhme 

} ming, temating ame 
- — gel: plus jor and 
rm} | |. , ho Fae rit mee com 
Ilrac af, League ‘Training 
=) 1 * ard patton 
New One-Piece transi stag tai VER ac epectatar 
ama if 6 Wor tf VOLE Ear Mo cords reen tt. 


a :ear button: Faster in weal 
Nia wl pan , i rai Bara Let Us Help Tou Plan 
than fidsses OM Piet LOL ae mn Mm Your Vacation in 


women. Wear ‘"WMicacle- Ear”, . . [eae The Sunthine 
Mait Coupon Now ! 
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FREE INFORMATION wi) OBLIGATION : r 
= om i 7 j = 
a GE THIS COUP ON ————=—S— 4 wae atch gh Banh er oes : 
| The Dehliery Company Dept, 15 = urn Lorimer ts « 
mart ran ra St, Paterebuerg, Flaride a 
| Minrageli GL) Mier l - , . Tat = 
Pieces secd free Uterature on the emoping “'Mirecle-Eoo,” ! » Please geod free [huetroted folebers 2 
~<a : 
| Al APE | = HAME ee : 
* ADORESS _ - 

ADDRESS = 
. | a STATE . 
CITT _STATE | ae . Ma, ln Pasty. Date of Arrivol__ : 
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Just turn the dial 
— ger a copy 


Dritaal ban 
Chars. fdas : 
Seer z The diol in the secret of 
Wie peels ected at capy- 
rm eethied. ff outeraikh 
eely mokes off oefjusd. 
menh to copy any thiag, 
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os : accel makes photocopies of anything 
written; printed, breed: i ae or photographed—in your own office. 


Mew gel on exoct photocopy of enything—m seconds, Wilh the new alfl- 
electric 1757 Apeco Diol-A-Motic Auto-Stol, you get cleor, bright, 
thare, block on white coplei—eand is to cosy, The mogle touch dial 
coniral quiures o perfect copy every time, Styled iq polished, gleam 
eg, Molnless cfeel—the Apecea Avio-Stel li fondsome. ight weight, and 
compact. |} copies ony original up to 15° wide, any lengli or color on 
opaque of tronparent paper—prithed Go one o both siden, Ht afersa 
hundred: of money ond time saving uran for every business. Priced 
well wilhen (he budget of even the emailed! firm 


Send for this 
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Wa Ray MAIL COUPON NOW 
ot i al The rm Ue ape “ot Pp ir: ze i] fin thi rl nfter. 
en Tut ft may end soon. Hurry! Rush oou- 
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New underseas telephone cables 
link United States and Alaska 
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here do you get a steak for 
@ a quarter today? 


It's the same with practically 
evervithing—your home, its con- 
tents, your automobile, even your 
lishiliiy. These represent values 
never imagined a few years ago. 


How about your Insurance pro- 
tection? Have you seen to it that 
the amounts you curry are ade- 

uate—that they include that new 
TV set, the appliances and other 
things that you have accumulated 
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TAME CHOPS.A0¢ + 
BEEF STEW,., 1O¢ + 


APPLE PIE... 5¢ 4 
ar 


from year to year? 


Why not talk it over with a local 
independent insurance agent? He 
can give you competent advice, 
point out critical exposures and 
recommend the kinds and anmrcunts 
of protection .yvou need to safe- 
wuard all you aun, 


For the name of a nearby inde- 
pendent agent who represents 
America Fore companies call 
Western Union by number and ask 
for Operabor 25. 


/America fore 


‘(WSURANCE CROUP « 





* The Continental Insurance Company 
* Niagara Fire Insurance Company 


* Fidelity-Phenix Fire Insurance Company 
* The Fidelity and Casualty Company of New York 
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CRANE'S FINE PAPERS « MADE IN DALTON, MASSACHUSETTS « SINCE 1801 
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Mention the National Geographic-—-It identifie you 


MISSISSIPP! GULF COAST 


You'll enjoy the fun-filled holidays much 
more Ho you plan now to muke your 
headquarters in the center of Murdi Gras 
festivities" 2. . the beautiful Gull Crease 
Hilosi, Miss,, parades March &; Poss 
Christian, Miss. March 3. You'll enjoy 
the holiday spirit in comfort on the 
Coust, just 60 minutes from gay New 
Orleans, less thanan hoor from Mobile, 
Too, you can fish, golf and relax with 
cose, Plenty of excellent accommodations 
Bt oo extra cost 


*hNMordi Gros Day this your is March 4, 
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oe8 naturally the 
GATEWAY to EUROPE! 


, Seturally, and: quite fashionably these 
doy, Armercons ogre moking Irelond their 
gdtewaoy to Evrape. Sy tea ta Cobh or by 
air to Shannen, ifs +0 convenient, Fou con 
four the scene, cultural amd historic high: 
Nights of our notion in lest than two weeks, 
then. continge-/your holiday on hequent 
bed oir eervices to major Eurepeon copitek. 

The mountain beauty of Connemora and 
Donegal, the formed theatre fife of Dublin 
ond usexcelled food ore jus! somples of the 
pleasure: thet await you in the Emerald lai, 
Come, if you can, between May 12th ond 
26th, the fime when ofl lrelond will bo “en 
fete" for our Fifth Spring Festival, An 
Tostal! Your Travel Agent will help you to 
ofronge your trip, 


leah Tourist laformoation Bureau, Oept. J 
33 East 00h Sireot, Kew York 22, i. T, 
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FISHING 
BOOK LETS 
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‘Gos 
NO eyesiraAin... 
brighter, clearer pic- 
tures nnvwhere! Operates ‘ 
on batteries or regular AC current. The 
sturdy, eimple-to-use Bi-Lens/3h accepts al 
2x2, 528, and Rollei “Super” 
Slides. Criap, diatortion-free 
viewing, exciling few Ueptn. 
NON-ILLUMINATED es 
Bi-Lens 25 44495 
Tees mautural light; Man Bare 


ncturdl viewing and precision 
Ti itis ous 





HELP YOU CATCH MORE FISH? 


Expert or beeinner, you'll enjoy these 5 
bron wee well-idustrared booklets packed 
with experts tips aod tricks, Cine any on 
BHATT ©ASTISG. SEPINNIAG, FL iSHING 
SAtT WATER ond easy. new PUSEH-AUTPORN 
FISHING pins Joc Godfrey's Fishing Cal- 
endir—shows best days to fen in 1957 
Lots of hints; tackle to use; where ond how 
ro find the big ones. Send the coupon 
How —no obligation? 


Peon pighel: Sige em Crcere 
By the makors of VIEW-MASTEER products 
AT CAMERA STORES EVERTWHERE 


TX 



























Fat sa eaciting holidty—wlth an in 
coemparoble blond of the old -onel tha 
Pi ih QM Breo-Tesiag tlanery 





mag ifchocont! monurerAh ane celortul 


Pil Co mbites =| hie P0aF th snlnning wp thie foutivots . fait Tha, owe welt poor 
: | I an Jus - ti Ai] af = 
adraninges Of haii Pasig. Just af eect For datalk aad tnfarmdilive 
ra cit ‘bu fon wy @ mete heals a the pod io 


Cad , Jared, Cure ble reel | Kun de lighcu 
ceoer au beginner! No. PTT 4, faceon 


flied with 6 IB. inomoblenrnent.. _, Te a 


GOVERNMENT OF INDIA 
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CHEVROLET 
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Solid feel: the reaéon it moves so smoothly and 
surcly along any kind of highway. 
(ars wilh Chevy's jock-rabbily pep are scarce 
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General Motors, Detroit 2, Michioun, 
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has SUPER-VISION 


Take one ook throuch the Contafles view finder 
] ian i fi j Tr. 
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phragm und the brilliant f/ 2.8 Acts lens. Snap, 


anil diaphragm reverts to pre-set aperture, and 
the shutter opcrates al chosen speed up to Po), 
See the creat Feiss Ikon Contaflexs today. [iis 
evetevel srale-lens 35 mm telex is only $149, 
Bookler CN 17 an recquen 





CARL ZEISS, INC. 485 Fifth Avenue, New York 


World Femous Zolss Ikon Cameras are precision-made in Weat Germany 


THIS YEAR... see 


TENNESSEE 





= = 
} a ‘i 
ee es E >) 
dolivered when sou lane, lets 1 Mi: on | 


ron erlere tie Europe H 
rachel frretriafs 





neter ane! 





MOUNTAINS. LAB ES Jesataceris — 0 owe FAC 


, Youll ride highways Into the sky i by 

Greek. amc ae Oth LAL nal ST ark: fen. bowi 

ine Swit ir Tit ey jeg Sl ireank | ike ue the 
il itths a4 00 i Urivt Vor owh me Tue i hsm thre: cresbrlents, histor hattlefleld 
ele 4, 4-008 ante nN 108 ; ele Fidos me nth a an oe Siti nna The wpe itl @ 1e Evy Aine Enere 
Fuftome, ucder Renaules Guaranterd Bepurctiose Vom at Onk Hidee Bend oow for fro 41 
Flan. F ether models te choose from, it cluding the aa ‘cotod bisa 


hammers 1957 Dauphine Wee eliminate all red sets 
tape to give yous perfectly cirelree vacation. After ‘iia Ata (Aaa taer (iid ora 


ss | 
iin, we guarantee to arrange fepurchase at feed 1 
orme tv Gollags. Or well whip cor bome for you \ Tennessee Division of Information t, 
pre: ot ee ae A pee ele ag. Naghville, Tenn i 
Fither way, its Earope a best travel Boy! fae Co dell Fu af} Bu se q 
; —_ i : _— 5 }. Pleas end Free roo . i 
See Your Trae! Agent or Write Debt. NG t 


NAPA —E : j 











FRENAULT OF FRANCE | joousss , 
Direct Factory Branch: 425 Park Ave, New York 22 1 


in Canada! 1427 Mountain St, Moniresl 23. FP. Q. 
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Most valued symbol 














of your devotion 


Beyond all dither ville, a ciimennd bea 


reflermts the depth of Your devotion, 


With its ers Ing pore a coniimi neni 


Hi YOU rood taste. 


CH endurine value, a cdigmenel testifies to 


the quality of your judgment, 
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Your choice 
of a binocular should be made 
on the basis of its ability to give you « 
sharply detailed view of distant objects 


MORE AND MORE rly dewiled view of dart objet 
AMERICANS Gace He poser and eroubletees seckian 
FLY AIR FRANCE 













Toe be site rou make the 
right choice, sen for this 
fuilog of binocular 
foto ond infonanen. 
Telly testa you cn 
Mike... Wit th 
loak for how 
ro choose che 
binocular best 
# ted. tied wits to Yo, 
fa Fire 
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BECAUSE they prefer te fly 
the airline thot wuz firet with 
iiternational commercial 
Hight... appreciate the 
relinbility of duily Abr Pree 
fights New York to Paris in 
Super “Ce” (Cemvetel Lat ieee, 


RECAL'SE the have fliscovered 
that Air France i¢ Fronee aloft... 
(fering the ufmest in luxery ond 


prea itd FE, formed CHALE, 


Why not join them in Might 
at te hned—and fly Ate France! 
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do more ... spend less 


The vacation of your life cnt be the thridl-trip” 
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THE WORLD'S LARGEST AIRLINE vided Lil ap 4th it A 
WITH 177,740 UNDUPLICATED ROUTE MILES FREE! Colirful veention Ih | _ 
TO 234 CITIES IN 73 COUNTRIES balesnust: Division. of 
SEE YOUR THAVEL AGENT OF AIR FRANCE 
HORTH AMERICAN HEADG@UARTERS 
633 Filth Ave, Mew York 22, fh. Y. Arita, .¢seceeecebeepeeneencsemeemeen 


Resources & Development 
ki 


OFFICES Uf JAAR CITIES City . ee ee ee | sebiattdtbdebere ee 


i the National Qeagrapel =—I[f btentifies tou 





— 


Bh ope. oAd tury vellleya aie jut? io few oniles oport in Souther California back reuned: “Pld fold, 10.080 + 


Where else are winter and summer 3O minutes apart ? 


Soy Toenioings nest deo to wubtropie animge groves! A dlrannith 
Change—hut Southern Califoruie sphecisices tri the tnenpected 
Kt Dantes View, for example. you see AdicHon’s highest neine (Me 
‘4 ita I ay lowers! Txt 4 Lieat V abbey fi fa oak Fe verti rink 
Ino sanimnery Colorado Desert VO munclclery ly come to grewt, lush 
tlite grci ree teed bn alban det ot eel, “Then desert lilbes 36) Feet 
tall uel pink pecks shaped He hi; faces! 


round Los Anceles you soot patilens that deve etcope lemme 
Potnsethias tall as lows corn. (aeration “lew Aeres: af camellin 


Ak these ure oh Lui pies, Itt Suthers Couper Wa ii || ibsa 





er 
Claws Toten: Pagecite coltrameden FW stucios acl an cll Spenish mission 
Lia? Garhi chin'y’, ha | delve | reiwie stir hopes! See sovle shar fooiprint, Hollywaogel 
mt | 
0 other vecntiolnd otters eo much thote different: such a errs 
front aT Wil FLA LEV SLITS I, i oe ait lin rti Cal) (et) SyMUtLin WAC { his FREE-—OFFICIAL SIGHTSEEING MAP. Hi 
Wi a work of wel Why ot ete ploning it today? COOP Hu} OPibors Poles hor Sie 
throvehowt Los Angeles Connty and all 
= a ; - = = = 4 7 Tt | = r 0 
ALL-YEAR CLUB OF SOUTHERN CALIPORMIA, Th frortlanncnt suetiaeedt bie €f ther Calortin Lacwtes (45 sights 
i . Bra | 
! [ ajc fi | hi ely i fi ina! | Prd Bl PE Lajil Fiber Fy Fr 1) 4 I (ih ; real a Bratt ite hors SE) a, ae DL lil LEG Td ee i Rel 
Arai, ar Anglin fannie 2 eT ee ea piorari una JAS Loy i [ 1 Mi I thi t KEEUrE. fl Tialt oo 
Fe Lr ere et ciuplanatory trad. Alwil coupon toca! 
a 
HLT Ee T kh ioe PLS e q-Li= ae | oe se ee eo 


SOUTHERN 
CALIFORNIA 
VACATION 


Le = 
‘ rs *. 
- 

c 
= 
= 
= 
= 
= 
= 
=| 
<a 
= 
= 
= 
= 





BEWARE 


of buying any dictionary 
said to be 
‘just as good” as a 
MERRIAM-WEBSTER 


You buy a dictionary for one sound Treason: 
to be right and to know that you're right 
The one deik--size dictionary that fully 
ond absolutely justifies such confidence ts 
Websters New Collegiate, published by 
G & C. Merriam Company. Nothing less than 
a genuine Merriam-Webster is “just as good.” 





THE BEST costs you no more 
$5 plain, $6 thumb-indexed. 


Only Webster's New Collegiate, by Merriam, 
if based on the great unabridged Webster's 
New International Dictionary, Second Edition 
ftelied on as “the Supteme Authority” 
throughout the English-speaking world 


Only Webster's Now Collegiate, by Merriam, 
is produced by oa company which specializes 
entirely in dictionary publishing With more 
than 100 years’ experience. 
Only Webster's New Collegiate, by Merriam, 
r& kept up to date by a large, permanent staff 
of epecialicts in dictionary making. 
Webster's New Collegiate, by Merriam, is 
required or recommended by nearly all cal- 
leges and universities throughout the country. 
When you visit your department, book, or 
stulionery store, insist on buying the beat, 
Websters New Collegiate Dictionary — a 
getiunine Merriam-Webster, Ask for it by narne. 


& Wevuan- 


rec, UW & FAT, OFF 
G. & C. MERRIAM CO., Springfield Z, Mass, 
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BIG BADLANDS 
near the BLACK HILLS of South Dakota 


Ae Farth cooled. che Bolland: bocame « trope 
murah, ahomin of tremeodoour repules, When 
thre moosfere Pasted, gigantic upheaval 
we Pi at Hie | tea ied arail cplociul MLS un Tua 
exstol Sevth Dokota’s Whack Hills 
. famed) Badlands abe: & mrad winti 
: a this summer! 
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SOUTH DAKOTA DEPARTMENT OF HIGHWAYS 
A ON. Pernkew Publicity Derector = Fietre, South Gokate 
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SMITH-VICTOR 
THE BEST LIGHT 
FOR INDOOR MOVIES 


Eni ia | +2-35 (ii nAt 


tomar, late on The fightin oe 

moter te art easilag, Chana Trim wide 
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goes upstairs ... around corners 
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rive for ettarght of cored 
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LTHoUGH Keart disease i our nation's grenteat 

femalth problem, we cain fee it tod with mmorceas 

Ing hope and confidence. Throws research, a vixet 

rbot of knowledge about the hetrt and its fonetions 
has bren accunmulatedd, 

As stories continue, there is every jowification to 
mmicyite further advances im diaries, ireaumnent ... 
and perhaps even prevention .. , of vnnious disensies 
affactiny the heart und blood veusels, 

While treat disesse is a challenge to medical re 
search, it is also a challenge to you. Ho you ane imn- 
formed aboot tbe heart, Wet can help protect your 
own and the hearts af your relatives ond fends. The 
follewing questions and pnswers may help wou to know 
your heart better... and give it the care it deserves, 


is the heart strong and durable? 

Yeo ... the healthy heart ie one of the strongest 
onpans th the boely ancl it fas remarkable reserves cof 
stringih. Despite tte omometiae tnak, 2 liealthy heart 
can be nicicy ne eficant os the years aclwimece as it ts 
al aye 20. Even ot the older oes, o healthy heart 
fully capable of meeting the berdy's needs, 


Can you do anything te keep your 
heart in good shape? 

Yes... you can protect your heart by aenidiny sudden 
or prolonged exertion, watehing your diet. avoldini 
aver ht, and by petting the sleep and rest you need. 
You should also hove o medical examination every 
year: Then heart trouble found, prompt Wemtmernt 
may contrel it pil make posable a long ancl nearly 
rin wine tf life. 


Are all heart attacks serlous? 
Not necessanly ... becrase some-are mild ond the 
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heart con repair ited! with care and treatment. In 
hee ches a person mey usally resume normal 
activities: Eyen when there are serous complications. 
Lies can often pecover if the heart is helper! ideal 
fieelf In fact, four out of five of those who withstand 
their firsh coronary attach recover and continue to 
work full tome for many years. 


Are overweight and emotional tension 
bad for the heart? 


Yeo... overweight tates the heart and blood veels, 
according to many scientific studies. So, try to keep 
your weight about equal te what you should have 
weighed between ages 25 and 30. Emotional upaets 
can make your heart beat Geeler and your blond pres- 
Sle ho up. 


| Can people with heart disease 


lighten the heart's work? 


Yeo... if they learn how to care for an impaired 
heart. Plenty of rest, protectim agamst mfection, 
mroper thet, and aveidance of hurry. sony ancl etrenn- 
ens activities canal help the affected heart to carry 
on. Of course, treatment given by your doctor is im- 
portant, bul Uhe patient himself can do most to sefe. 
pind thee best, 


is heart disease more prevalent now? 


No... Hol when you consider these fact: (1) more 
People are tving longer pind reaching ages when the 
bear's endurance naturally ebba: (2) heart ailments 
are diagnosed now with greater accuracy, wheress-in 
the post mony deaths actually caused by heart disesree 
were blamed on other causes, 
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Metropolitan Lifo Inaygrance Company 
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TASTE 


G-E Sunlamp tans like the sun, 
costs only *9” 


(ive Ver sprite a cod winter iift with @ elon 
midmmmer jan, Yea, the ultvavioler rays from a 
Cecneral Elretric Sunlarmp gine vou the sane 
kine of wonderful tan you @et at the beoch. 
General Fleceris Sunlomn coats oolw $9.95 —fitn 
ordinary AQ lamp tackets or special lowecout fix- 
rcs available fram your G-E Suniamp dealer. 
(et yours tecioay sel erat poet mnichoacnetr Lari cerw, 











Lok far theta 
till GE Sistas 
Criel cg the pali- 
beet. Simple ine 
Siructioge far un 
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Get a healthy-looking tan 
for all the family 
right in your own home 





Here's a Fvoritet mpot, Pot a fixture in oG ener Elcciric Sonlamin tan be. © idideen, ton, coo wet the achvantages 
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Relax en route 
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The Trust You Have Placed in Us 


The telephone lasxiness is built on the iden 





ae Slo! Service... And the principles tent 
tuide our werk affect the [ipes of many people. We are 
prontong them here hocnase thew seem tanpertent fo 


eoerverte Dol toset the llephorie. enorvene tele tors 





for the business, and everyone who has invested tnt 


TREIGMIECE © RSPPC|. Pewsiiien 


hme [emt dal lagi Cy 


We in the telephone business arc servants of the public. The 
scTvices. we perform arc necessary to the people of the United States. 
They are neoessary to the building of our nation and to our national 
sccurity, Clearly, we occupy a position of great public trust. 


We are also. trustees for the savings of every inchividual who has put 


noney th the business, [tis aur responsibility that the business shall prosper. 


We think it all-important therefore that we furnish the best tele- 





phone service it is in Gur power to oF Wee—a service high In value ond 


steacily improvine—at a cost to the user chat will alwavse be as low as 
porsible waned at the same time keep the business in good financial health. 


‘The suceess of the business depends on the people un it [oa serve 





well and prosper, Bell Telephone Companies must attract and keep 
Capable emplovecs Phey anust be well pant and have opportunity bo 
sevance in aceordance with ability. And we coust contmuaily di-velop 


Grat-rate leaders for the Iuture. 


Finally, it k&éms to ue that it always our chuty to act for the jong 
non. Sound financing, woo! earnings, reasonouble ancl remular chividends 
—these are all long-term projects. 50 is Gur continual research to find 
better ciegns for eninge better servicer. So is the buildime of the human 
organization and character on which good service depends. So is th 


training of leaders. In all Gur wotlertukings, the Jong view 1 essential, 


This is the way we understand the trust vou have placed in usa. Il 
i trust that deserves, and will continue to receive, the most painstaking 
Care Wt Cin PIVe it. 


Working bogeFher fa daring prerehe a Foguither 


BELL TELEPHONE SYSTEM 





27 calories per lump, 
when you sweeten your 
coffee with supar 





You can save a lot of calories by sweetening with Sucary] 


and you cant taste the difference 


Sucaryvl makes it easter for you to 
watch your weight... by giving 
you wholly natural sweetness in 
your diet... without one single 
caloric. Sucary! i¢ the fire calorie- 
lree sweetener thar tastes just like 
cipgar in ordinary ute, You'll find 
if ewerten® you! col fee Lo perfec- 
tion; even it you're a three-lump 
drinker, you can have it as sweet 
as vir want and with nary a calorie 


m8 Hietiange 


Socary! works just aa well in any 
other drink, or cereal or frit. Cook 
with it, hake with it; use it -practi- 
cally anywhere you would sugar, 


Shcary|, of course, fs for anyone sen- 


ably counting his or her calories, 


and for those who cannet tee supar. 


You get Sucaryl in tablets of sola- 
ticht; low-salt diets call for Socaryl 
Calcium. Abbott Laboratories, 


North (Chicago, Illinois 








AT DAUD ATOMES 


EVERY W REAL 


ucaryl 


and Montreal Canada Obbett Non-Caloiic Seeeteter— No Bitter Altertaate 


